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(54) MATERIAL FOR ELECTRONIC PARTS AND METHOD FOR USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical cure object excellent in heat resistance, 
adhesion and electric insulating property in a short time and to ensure excellent shelf stability 
by incorporating a specified hydrolyzable silane compound and/or its hydrolyzate, a photo-acid 
generating agent and a dehydrating agent. 

SOLUTION: The material for electronic parts contains a hydrolyzable silane compound of the 
formula (R1)pSi(X)4-p and/or its hydrolyzate, a photo-acid generating agent and a dehydrating 
agent. In the formula, R1 is a 1-1 2C non- hydrolyzable organic group, X is a hydrolyzable group 
and (p) is an integer of 0-3. The material attains an accelerated optical cure reaction, has 
remarkably enhanced shelf stability, is not blocked by oxygen, can be patternwise exposed and 
has thermosetting property as well as photosetting property. 
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* NOTICES * 

JPO and HCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1] The charge of electronic-parts lumber characterized by containing a (following A) - (C) 
component. 

(A) The hydrolysis nature silane compound shown by the general formula (1) and its hydrolyzate, 
or one of compound (R1) PSi(X)4-P (1) 

[— a hydrolysis nature machine and p of the organic radical of the urr-hydrolyzing nature whose 
carbon numbers of R1 are 1-12, and X are the integers of 0-3 among a general formula (1).] 
(8) Photo-oxide generating agent (C) dehydrating agent [claim 2] The charge of electronic-parts 
lumber according to claim 1 characterized by making viscosity into the value within the limits of 
5-10000cps (measurement temperature of 25 degrees C). 

[Claim 3] The charge of electronic-parts lumber according to claim 1 or 2 characterized by 
making 5% weight reduction temperature after photo-curing {measurement among nitrogen-gas- 
atmosphere mind) into the value within the limits of 200-500 degrees C. 

[Claim 4} The charge of electronic-parts lumber given in any 1 term of claims 1-3 characterized 
by making specific inductive capacity (100kHz) after photo-curing into the value of 2.0-3.5 within 
the limrts. 

[Claim 5] The charge of electronic-parts lumber given in any 1 term of claims 1-4 characterized 
by making the volume resistivity after photo-curing into the value of 1x1014 - 1x1017 ohm-cm 
within the limits. 

[Claim 6] The charge of electronic-parts lumber given in any 1 term of claims 1-5 characterized 
by making the coefficient of thermal expansion after photo-curing into the value of 0.1x10-5 - 
100x1 0-5 /degree C within the limits. 

[Claim 7] The charge of electronic-parts lumber given in any 1 term of claims 1-6 characterized 
by making light transmrttance after photo-curing (wavelength of 550nm) into 80% or more of 
value. 

[Claim 8] Operation of the charge of electronic-parts lumber characterized by using the charge 
of electronic-parts lumber of a publication for any 1 term of claims 1-7 as the charge of semi- 
conductor closure lumber, the charge of semi-conductor under-filling lumber, the charge of 
semi-conductor protective coat lumber, the charge of interiayer insulation film lumber, the 
charge of circuit base material lumber, a flattening ingredient, the charge of circuit board 
protection lumber, the charge of etching-resist lumber, the charge of plating-resist lumber, or a 
charge of liquid crystal closure lumber. 

[Claim 9] Operation of the charge of electronic-parts lumber characterized by including the 
process which carries out coating of said charge of electronic-parts lumber, an exposure 
process, and a heating process. 

[Claim 10] Operation of the charge of electronic-parts lumber according to claim 8 or 9 
characterized by including the process which carries out coating of said charge of electronic- 
parts lumber, a pattern exposure process, a development process, and a postbake process. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to the charge of electronic-parts lumber, and its 
operation. It is related more with the operation of the charge of electronic-parts lumber 
excellent also in preservation stability which can obtain the photo-curing object which was 
excellent in thermal resistance, adhesion, electric insulation, etc. at the detail in a short time, 
and its charge of electronic-parts lumber. 
[0002] 

[Description of the Prior Art] Since the photo-curing object which was excellent in the adhesion 
over a substrate and was moreover excellent in thermal resistance, electric insulation, 
transparency, etc. is obtained in recent years, the photoresist ingredient containing a 
poh/siloxane system constituent is proposed as a photoresist ingredient which replaces an 
acrylic photoresist ingredient and an epoxy system photoresist ingredient. For example, the 
photoresist ingredient which consists of epoxy group content alkoxysilane, the hydrolyzate of 
alkyl afcoxysilane. colloidal silica, and a photoin'itiator is indicated by the U.S. Pat. No. 5,385,955 
number. Moreover, after adding water and a catalyst and hydrolyzing, the photopolymer 
constituent which consists of alkali fusibility SHIRO KISAMPORIMA which removes water and a 
catalyst and is obtained using a hydrophobic organic solvent or a drying agent a photo-oxide 
generating agent, and a solvent is indicated by JP.6-1 48895A Furthermore, after adding water 
and a catalyst and hydrolyzing, the photopolymer constituent which consists of alkali fusibility 
SHIROKISAMPORIMA which removes water and a catalyst and is obtained, a photo-oxide 
generating agent, and a solvent is indicated by JP,1 0-246960,A by condensing making water, a 
catalyst, and byproduction alcohol distill. 
[0003] 

[ProblemCs) to be Solved by the Invention] However, while the photoresist ingredient indicated 
by the U.S. Pat. No. 5385955 number tended to be influenced of moisture, the problem that a 
photo-curing rate was slow was seen. Therefore, it was easy to produce poor hardening and the 
problem of dispersion or a cone in the thermal resistance at the time of considering as a photo- 
curing object or a weatherproof property was seen. On the other hand, when it was going to 
photo-curing speed up [ of tilts photoresist ingredient ], the problem that preservation stability 
tends to fall was seen. Moreover, also about the photopolymer constituent indicated by JP.6- 
148895, A and JP,1 0-246960 A, while being easy to be influenced of moisture, the photo-curing 
rate was slow and the problem of being lacking in preservation stability was seen. That is, only by 
condensing using a hydrophobic organic solvent or making it distill, since moisture was not fully 
able to be removed from a photopolymer constituent and the dehydrating agent was not 
contained in the photopolymer constituent itself, effect of the moisture which invades from the 
outside, or the moisture which SHIROKISAMPORIMA generates with time was not able to be 
eliminated. 

[0004] Then, the artificers of this invention found out that the problem mentioned above was 
solvable by combining a hydrolysis nature silane compound, a photo-oxide generating agent, and 
a dehydrating agent, as a result of inquiring wholeheartedly. That is. by adding a dehydrating 



agent in the charge of electronic-parts lumber, by removing effectively the moisture contained in 
the charge of electronic-parts lumber, the moisture generated by the self-condensation of a 
hydrolysis nature silane compound, the moisture which invades from the open air at the time of 
coating, the photo-curing reaction of the charge of electronic-parts lumber was sped up, and it 
found out raising preservation stability remarkably moreover. Therefore, this invention can obtain 
the photo-curing object excellent in thermal resistance, adhesion, electric insulation, etc. in a 
short time, and aims at offering the charge of electronic-parts lumber which was moreover 
excellent in preservation stability, and its operation. 
[0005] 

[Means for Solving the Problem] This invention relates to the charge of electronic-parts lumber 
containing a (following A) - (C) component. 

(A) The hydrolysis nature silane compound shown by the general formula (1) and its hydrolyzate. 
or one of compound (R1) PSKX)4-P 0) 

[ — a hydrolysis nature machine and p of the organic radical of the urr-hydrolyzing nature whose 
carbon numbers of R1 are 1-t2, and X are the integers of 0-3 among a general formula (1).] 
(8) While making a photo-curing reaction quick by constituting a photo-oxide generating agent 
(C) dehydrating agent, thus the charge of electronic-parts lumber, preservation stability etc. can 
be raised remarkably. Moreover, this charge of electronic-parts lumber does not have oxygen 
inhibition, either, and can also carry out pattern exposure. In addition, this charge of electronic- 
parts lumber also has about [ that it is a photoresist 3 and a thermosetting property, can be 
combined suitably and can be stiffened. 

[0008] Moreover, m constituting the charge of electronic-parts lumber of this invention, it is 
desirable to make viscosity into the value within the limits of 5-1 0000c ps (measurement 
temperature of 25 degrees C). Thus, by specifying the viscosity range, it can be suitably used as 
the charge of semi-conductor closure lumber excellent in restoration nature, the charge of 
semt-conductor under-filling lumber or the charge of liquid crystal closure lumber, etc. That is, if 
it may flow out of a predetermined part if viscosity is set to less than 5cps, and viscosity 
exceeds 1 0OOOcps conversely, a fluidity will fall and it will become easy to involve in air bubbles. 
[0007] Moreover, in constituting the charge of electronic-parts lumber of tins invention, it is 
desirable to make 5% weight reduction temperature after photo-curing (measurement among 
nitrogen-gas-atmosphere mind) into the value within the limits of 200-500 degrees C. Thus, by 
specifying weight reduction temperature 5%, the more excellent thermal resistance is obtained 
and it can be suitably used as a charge of circuit-protection lumber etc. 

[0008] Moreover, in constituting the charge of electronic-parts lumber of this invention, it is 
desirable to make specific inductive capacity after photo-curing (frequency of 100kHz) into the 
value of 2.0-3.5 within the limits. Thus, by specifying the value of specific inductive capacity, the 
outstanding RF property is acquired and it can be suitably used as tire charge of interlayer 
insulation film lumber, a charge of circuit-protection lumber, etc, 

[0009] Moreover, in constituting the charge of electronic-parts lumber of this invention, it is 
desirable to make the volume resistivity after photo-curing into the value of 1x1014 - 1x1017 
ohm-cm within the limits. Thus, by specifying a volume resistivity, the more excellent electric 
insulation is obtained and it can be suitably used as the charge of interlayer insulation film 
lumber, a charge of circuit-protection lumber, etc. 

[0010] Moreover, in constituting the charge of electronic-parts lumber of this invention, it is 
desirable to make the coefficient of thermal expansion after photo-curing into the value of 
0.1x10-5 - 1 0Ox 1 0-5/ degree C within the limits. Thus, since the thermal stability which was 
excellent by specifying a coefficient of thermal expansion is acquired, high dependability can be 
acquired when it is used as a charge of semi-conductor closure lumber etc. 
[0O1 1] Moreover, in constituting the charge of electronic -parts lumber of this invention, it is 
desirable to make light transmittance (wavelength of 550rtm) at the time of considering as a 
photo-curing object into 80% or more of value. Thus, when the transparency which was more 
excellent by specifying light transmittance is acquired and it is used for the charge of semi- 
conductor closure lumber, the charge of semi-conductor under-filling lumber or the charge of 
liquid crystal closure lumber, etc., a closure condition etc. can be inspected visually. 
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[0012] Moreover, another mode of this invention is the operation of the charge of electronic- 
parts lumber mentioned above, and is characterized by using it as the charge of semi-conductor 
closure lumber (charge of potting lumber), the charge of semi-conductor under-filling lumber, the 
charge of semi-conductor protective coat lumber, the charge of interlayer insulation film lumber, 
the charge of circuit base material lumber, a flattening ingredient, the charge of circuit board 
protection lumber, the charge of etching-resist lumber, the charge of plating-resist lumber, or a 
charge of liquid crystal closure lumber. By using it for these applications, it is because the 
outstanding thermal resistance in the charge of electronic-parts lumber of this invention, 
specific inductive capacity, a volume resistivity, a coefficient of thermal expansion, and 
properties, such as transparency, can be demonstrated efficiently. 

[001 3] Moreover, in using the charge of electronic-parts lumber of this invention, it is desirable 
to carry out including the process which carries out coating of the charge of electronic-parts 
lumber, an exposure process, and a heating process. Thus, by using it about the photo-curing 
reaction of the charge of electronic-parts lumber and a heat-curing reaction can also be used. 
Therefore, even if there are a part which is not exposed and a part where photo-curing is 
inadequate, the hardened material which was more excellent in thermal resistance and alkali- 
proof developer nature can be obtained by heating. 

[0014] Moreover, in using the charge of electronic-parts lumber of this invention, it is desirable 
to apply the charge of electronic-parts lumber mentioned above including the pattern exposure 
process, the development process, and the postbake process. Thus, if it is used, the pattemized 
photo-curing object can be obtained with a sufficient precision. 
[0015] 

[Embodiment of the Invention] The gestalt of the operation in the charge of electronic-parts 

lumber of this invention or its typical operation is concretely explained from viewpoints, such as 

a constituent of the charge of electronic-parts lumber, and an application. 

[0016] The 1st operation gestalt of [operation gestalt of ** 1st] this invention is a charge of 

electronic-parts lumber containing the hydrolyzate (A component) of a hydroh/sis nature silane 

compound, a photo-oxide generating agent (B component), and a dehydrating agent (C 

component). Therefore, photo-curing of the hydrolyzate of the (A) component can be first 

carried out by irradiating ultraviolet rays at a photo-oxide generating agent using the acid which 

was made to generate an acid (acid active species) and was subsequently generated. 

[0017] (1) The hydrolyzate used with the operation gestalt of the hydrolyzate 1st in a hydrolysis 

nature silane compound is a compound which hydrolyzed the hydrolysis nature silane compound 

shown by the general formula (1). 

(R1)PSi(X)4-P(1) 

[ — a hydrolysis nature machine and p of the organic radical of the un-hydrolyzing nature whose 
carbon numbers of R1 are 1-12, and X are the integers of 0-3 among a general formula (1).] 
Here, the hydrolysis nature machine expressed with X usually points out the radical which is 
hydrolyzed and can generate a sitanol group, or the radical which can form a siloxane condensate 
by heating under coexistence of a non-catalyst and superfluous water, and in a room 
temperature (25 degrees C) -100 degree C temperature requirement. As such a hydrolysis 
nature machine X. a hydrogen atom, the alkoxy group of carbon numbers 1-12. a halogen atom, 
the amino group, a carboxyl group, etc. are mentioned. In addition, the hydrolysis nature machine 
X is the phase which the need of hydrolyzing when blending the constituent of the charge of 
electronic-parts lumber does not not necessarily have, and carries out an optical exposure, and 
some [ at least ] hydrolysis nature machines should just be hydrolyzed. Therefore, when it is 
used without hydrolyzing a hydrolysis nature silane compound beforehand, photo-curing of the 
charge of electronic-parts lumber can be carried out by adding water in advance, making a 
hydrolysis nature machine hydroh/ze, and making a silanol group generate. 
[0018] Moreover, the organic radical R1 in a general formula (1) is a univalent organic radical 
which is un-hydrolyzing nature, and has the property which exists in stability as it is in the 
conditions by which the hydrolysis nature machine X is hydrolyzed. As such an organic radical 
R1. the alkyl group which is non-polymerization nature or polymerization nature, an aryl group, 
and an aralkyl radical are mentioned, for example, therefore, as a desirable hydrolysis nature 



silane compound (a silane compound may only be called) expressed with a formula (1) Methyl 
trimetoxysilane, methyl triethoxy silane, a tetramethoxy silane, A tetra-ethoxy silane. 
acrytoxyprophyltrimethoxystlane (meta). VmyKrimetoxysilane, GURISHIJIROKISHI 
propyHrimethoxysilane, Kind independent such as 3-(3-methyr~3-oxetane methoxy) 
propyltrirnethoxysitane and 3-(3-ethyl~3~oxetane methoxy) propyl triethoxysitane, or two or 
more sorts of combination are mentioned. 

[0019] (2) The photo-oxide generating agent (B component) used for the charge of electronic- 
parts lumber which is the operation gestalt of a photo-oxide generating agent 1st is defined as 
the compound which can emit the acid active substance in which photo-curing (bridge formation) 
is possible by irradiating energy lines, such as light in the hydrolysis nature silane compound 
which is the (A) component. Onium salt and a sulfonic acid derivative can be mentioned as such 
a photo-oxide generating agent. Moreover, the diary) iodonium salt expressed with the following 
general formula (2) is more desirable among onium salt. 
[R2-Ar1-H~Ar2-R3][Y-] (2) 

R2 and R3 are univalent organic radicals among [general formula (2), respectively. May differ, 
even if the same, and as for either [ at least ] R2 or R3, the carbon number has four or more 
alky! groups. Ar1 and Ar2 are aromatic series radicals, respectively, you may differ, even if the 
same, and it is a univalent anion and Y- is an anion chosen from the fluoride anion of periodic 
table 3 group and five groups or C104-. and CF3-S03-. ] 

[0020] Moreover, although especially the addition of a photo-oxide generating agent is not 
restricted, it is desirable to usually consider as the value of 0.1 - 15 weight section within the 
limits to the (A) component 1 00 weight section. When the addition of a photo-oxide generating 
agent becomes under the 0.1 weight section, a photoresist falls and there is an inclination for 
sufficient cure rate not to be obtained. On the other hand, when the addition of a photo-oxide 
generating agent exceeds 1 5 weight sections, and it considers as the photo- curing object 
obtained, there is an inclination for the weatherability and thermal resistance of ** to fall. 
Therefore, when it considers as a photoresist and the photo-curing object obtained, it is more 
desirable that balance with the weatherability of ** etc, makes the addition of a photo-oxide 
generating agent the value of 1 - 10 weight section within the limits from a better viewpoint to 
the (A) component 1 00 weight section. 

[0021] (3) Explain the dehydrating agent in a dehydrating-agent ** definition, next the 1 st 
operation gestalt First the dehydrating agent used for the charge of electronic-parts lumber of 
the 1st operation gestalt is defined as the compound which affects and carries out effect to a 
photoresist and preservation stability by the compound changed into matter other than water by 
the chemical reaction, physical adsorption, or inclusion. The opposite property of preservation 
stability or a photoresist can be raised without spoiling the weatherability and thermal resistance 
of the charge of electronic-parts lumber by containing such a dehydrating agent. That is. in order 
that a dehydrating agent may absorb effectively the water which invades from the outside, the 
preservation stability of the charge of electronic-parts lumber can improve, and on the other 
hand, in the generated water, a dehydrating agent can raise the photoresist of absorption ****** 
and the charge of electronic-parts lumber effectively one by one in the condensation reaction 
which is a photo-curing reaction. 

[0022] ** Explain the class of dehydrating agent, next the class of dehydrating agent used for 
the 1st operation gestalt. Although especially the class of this dehydrating agent is not 
restricted, organic compounds, such as carboxylate, acetals (ketals are included.), and a 
carboxyiic anhydride, and inorganic compounds, such as ceramic powder, are mentioned. As such 
a dehydrating agent kind independent, such as alt-methyl formate, ethyl orthoformate. alt.propyl 
formate, alt-butyl formate, altmethyl acetate, alt.ethyl acetate, alt.propyl acetate, alt.butyi 
acetate, altmethyl propionate and alt ethyl propionate, acetic-acid trimethyisilyl, acetic-acid 
tri butyl silyl, formic acid trimethyisilyl, oxalic acid trimethyisilyl, a dimethyl acetal, a diethyl acetal, 
ketene silyl acetals, an acetic anhydride, and a succinic anhydride, or two or more sorts of 
combination can be mentioned. 

[0023] ** Although the description of a dehydrating agent and especially the description of a 
dehydrating agent are not restricted, in ordinary temperature and ordinary pressure conditions. 
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the compound which is a solid-state or a liquid is desirable, for example. Therefore, when a 
dehydrating agent is chosen from an organic compound, it is desirable to make the boiling point 
(under an ordinary pressure condition) into the value within the limits of 40-200 degrees C. That 
is, if the boiling point is the value of such within the limits, it is possible to be able to make it 
volatilize efficiently and to remove easily after photo-curing on room temperature (25 degrees C) 
-200 degree C desiccation conditions. What can be distributed to homogeneity is desirable so 
that the spreading nature of a photo-setting resin constituent and transparency may not be 
spoiled on the other hand, when a dehydrating agent is chosen from an inorganic compound. 
[0024] ** Although especially the addition of the addition dehydrating agent of a dehydrating 
agent is not restricted, it is desirable to usually consider as the value of the 0.1 - 100 weight 
section within the limits to the (A) component 100 weight section. When the addition of a 
dehydrating agent becomes under the 0.1 weight section, a scarce inclination is in the 
manifestation of the addition effectiveness, and there is an inclination for the improvement 
effectiveness of preservation stability or a photoresist to be tew. On the other hand, when the 
addition of a dehydrating agent exceeds the 100 weight sections, there is an inclination for the 
improvement effectiveness of preservation stability or a photoresist to be saturated. Therefore, 
more preferably, it is the value of 0.5 - 50 weight section within the limits to the (A) component 
100 weight section about the addition of a dehydrating agent, and is the value of 1 - 10 weight 
section within the limits still more preferably. 

[0025] (4) The charge of electronic-parts lumber which is the operation gestalt of an additive 1st 
can be made to contain a giant-molecule additive, a reactant diluent, a radical character 
photopolymerization initiator, a phot ©sensitizer, an organic solvent, polymerization inhibitor, a 
polymerization initiation assistant, a leveling agent a wettability amelioration agent a surfactant 
a plasticizer, an ultraviolet ray absorbent an antioxidant an antistatic agent a silane coupling 
agent an inorganic bulking agent a pigment a color, etc. 

[0026] For example, by adding a cationic polymerization nature monomer and an ethylene nature 
partial saturation monomer within the limits of 0.1 - 50 weight section to the (A) component 100 
weight section as a reactant diluent a photoresist can be adjusted, the thickness of the photo- 
curing object obtained can be adjusted, or hardening contraction can be reduced By adding the 
silanol end poly dimethyl silicone of molecular weight 1000-10000, 3-methacryloxypropyi 
trimethoxy gardenia fruit run, 3-GURISHUIROKISHI propyl trimethoxy SHiSf-HRAN, etc., the 
thickness of a photo-curing object can be thickly formed with 5-20 micrometers, or, more 
specifically, hardening contraction can be reduced. 

[0027] Moreover, it is desirable to use a macromolecule additive per (A) component 100 weight 
section and within the limits of the 1 - 400 weight section. Although there is especially no limit in 
a giant-molecule additive, a vinyl system polymer is used general-purpose. Moreover, the 
macromolecule additive excellent in thermal resistance, such as polyimide, can also be used. 
Furthermore, it is desirable to add a fluorine content polymer. Thus, the dielectric constant of a 
photo-curing object can be reduced by adding a fluorine content polymer. It is desirable that it is 
the fluorine content polymer to which the polymerization of the fluorine content olefin compound 
was carried out. for example, the nonionic reactivity emulsifter expressed with the following 
general formula (3). 
[0028] 



[Formula 1] 



/=\ CB^<CH^ m CH=CH a 
rWA,— ^~ V-OCH a CH|0CH a Cry u 0H 



<3) 



[0029] [ — n is the integer of 1-20 among a general formula (3), m is the integer of 1-10. and u is 
the integer of 1-50 J A macromolecule additive has the desirable compound which introduced an 
alkoxy silyl radical, an isocyanate radical, the suffhydryl group, the epoxy group, the oxetane 
radical, or the acryloyl radical, in order to make compatibility with the (A) component good. 
[0030] Furthermore, in order to acquire good compatibility, the macromolecule additive obtained 



by using an azo content polysiloxane as a radical generating agent and carrying out the 
polymerization of the vinyl monomer is desirable. Moreover, in order to make alkali development 
property good, it is desirable to introduce a carboxyl group, a phenolic group, etc. Thus, since 
internal stress can be reduced by using a macromolecule additive, also when it considers as the 
hardening paint Film of 10 micrometers or more of thickness, generating of a crack can be 
prevented effectively. Moreover, the photo-curing object which has the outstanding alkali 
development property can be obtained by using a macromolecule additive in this way. 
[0031] (5) charge of electronic-parts lumber ** — it is desirable to make into the value within 
the limits of 5~100GQcps (25 degrees C) viscosity of the charge of electronic-parts lumber which 
is the operation gestalt of description 1st When viscosity exceeds these range, there is an 
inclination it to become difficult to form a uniform paint film, in addition, the loadings of a 
viscosity controlling agent (reactant diluent) or an organic solvent can adjust suitably the 
viscosity of this charge of electronic-parts lumber. 

[0032] ** When using the charge of electronic-parts lumber which is the operation gestalt of the 
coating approach 1st, first an application member (a semiconductor device, a substrate, circuit 
pattern) is coated, or, generally the approach of carrying out potting is taken. Here, although 
especially the coating approach or the potting approach of the charge of electronic-parts lumber 
are not restricted, approaches, such as a dipping method, a spray method, the bar coat method, 
the roll coat method, a spin coat method, the curtain coat method, gravure, the silk screen 
method, the metal mask method, the slit-die coat method, or the ink jet method, can be used, for 
example. 

[0033] ** Especially as a means to irradiate light, it is not restricted to the charge of electronic- 
parts lumber which is the operation gestalt of the optical exposure 1st, and various means can 
be adopted according to an application. For example, using the light source of a high-pressure 
mercury lamp, a low-pressure mercury lamp, a metal halide lamp, an excimer lamp, etc.. the 
optical exposure of ultraviolet rays with a wavelength of 200-500nm or the light can be carried 
out so that light exposure may serve as 100 - 2000 mJ/cm2. Moreover, the charge of 
electronic-parts lumber can also be irradiated, making the convergence light obtained using the 
laser beam or the lens, the mirror, etc. scan. Furthermore, it is also desirable to carry out 
pattern exposure using the light guide section material which irradiates a non-converging light at 
a constituent or comes to bundle many optical fibers through this pattern mask using the mask 
which has the light transmission section of a predetermined pattern. Thus, when pattern 
exposure was carried out and it uses for the resin for semi-conductor closure etc.. cannot 
expose the resin for semi-conductor closure adhering to a garbage, and it can be removed. 
[0034] ** It is desirable to expose postbake and the charge of electronic-parts lumber, and to 
heat further f or [ 1 minute - ] 120 minutes at the temperature within the limits of [ after 
creating a photo-curing object ] 70-200 degrees C (postbake). Thus, in addition to hardening by 
the photo-curing reaction, hardening by the heat-curing reaction can be promoted by carrying 
out postbake. Heat curing of the residue (a hydroxy! group and alkoxy group) which did not carry 
out photo-curing in the (A) component in the charge of electronic-parts lumber can more 
specifically be carried out using oven, a hot plate, or infrared-heating equipment and it can 
consider as the photo-curing object which was more excellent in thermal resistance or a 
development property. In addition, in conventional photosensitive polyimide system resin etc., 
since postbake with a high temperature of 250 degrees C or more was generally required, the 
case where the semic onductor device and connection place to mount were damaged was seen. 
However, since the postbake in low temperature is possible for the charge of electronic-parts 
lumber of this invention, it does not have such a problem. 

[0035] Here, postbake conditions are explained more to a detail using drawing 12 . Drawing 12 
takes postbake temperature (postbake time amount is fixed at 60 minutes) on an axis of 
abscissa, is shown on it, takes the points t-4 about a development property evaluating 
[ following ] on an axis of ordinate, and is shown on it moreover, the charge of electronic parts 
lumber be the constituent of the example 1 mention later, using bar coater, it be form so that 
the thickness after desiccation may be set to 5 micrometers on a quartz plate, it be expose so 
that it may become 200 mJ/cm2 at it through the photo mask of the shape of a stripe (line & 
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tooth space 25micrometer / 25 micrometers), and it be develop after that using the sodium 
hydroxide water solution (1 % of the weight of concentration). Like [ it is ****** from the result 
of drawing J 2 , and ], the inclination for an evaluating point to be high was seen so that postbake 
temperature was high, but when postbake temperature became 100 degrees C or more, the 
saturated inclination was seen. 

The evaluating point 4: The photo-curing object is reproducing the photo-mask pattern 
thoroughly. 

The evaluating point 3: The photo-curing object is reproducing the photo-mask pattern nearly 
thoroughly. 

The evaluating point 2: There is a surface tuck of the hardening film a little, and it swells slightly 
by MIBK. 

The evaluating point 1 : There is a surface tuck of the hardening film and dissolve by MIBK. 
[0036] ** ft is desirable to make into the value within the limits of 200-500 degrees C 5% weight 
reduction temperature (measurement among nitrogen-gas-atmosphere mind) of the photo-curing 
object obtained from the charge of property electronic-parts lumber of a photo-curing object If 
weight reduction temperature becomes less than 200 degrees C 5%, in case this reason will form 
the circuit board, it is because thermal resistance may pose a problem and it may be unable to 
be used for the charge of circuit-protection lumber etc. On the other hand, when it exceeds 500 
degrees C. it is because the class of usable ingredient may be restricted to the charge of 
electronic-parts lumber too much. Therefore, it is more desirable to make 5% weight reduction 
temperature (measurement among nitrogen-gas-atmospbere mind) of a photo-curing object into 
the value within the limits of 250-450 degrees C from heat-resistant temperature required for 
circuit board formation or a point with better balance with a limit of the material of construction, 
and it is more desirable to consider as the value within the limits which are 300-425 degrees C. 
[0037] Moreover, it is desirable to make into the value of 2.0-3.5 within the limits specific 
inductive capacity (frequency of 100kHz) of the photo-curing object obtained from the charge of 
electronic-parts lumber. This reason is because the class of usable ingredient may be restricted 
to the charge of electronic-parts lumber too much if this specific inductive capacity becomes 
less than 2.0, and is because high frequency loss may become large, or impedance matching may 
become difficult and it may be unable to be used for the charge of interiayer insulation film 
lumber, or the charge of semi-conductor closure lumber on the other hand, if 3.5 is exceeded. 
Therefore, it is more desirable to make specific inductive capacity (frequency of 100kHz) of a 
photo-curing object into the value of 2.0-3.3 within the limits from a point with the better 
balance of high frequency loss etc. and a limit of the material of construction, and it is still more 
desirable to consider as the value of 2.0-3.0 within the limits. 

[0038] Moreover, it is desirable to make into the value of 1x1014 - 1x1017 ohm-cm within the 
limits the volume resistivity of the photo-curing object obtained from the charge of electronic- 
parts lumber. This reason is because electric insulation falls and the activity to applications, 
such as a charge of interiayer insulation film lumber, and a charge of semi-conductor closure 
lumber or a charge of semi-conductor under-filling lumber, may be restricted, if this volume 
resistivity becomes under 1x1014ohm and cm, and when a volume resistivity exceeds 1x1017 
ohm-cm, it is because the class of usable ingredient may be restricted to the charge of 
electronic-parts lumber too much. Therefore, it is more desirable to make the volume resistivity 
of a photo-curing object into the value of 1x1015 - 1x1017 ohm-cm within the limits from a 
point with the better balance of electric insulation and a limit of the material of construction, and 
it is still more desirable to consider as the value of 5x1015 - 5x1016 ohm-cm within the limits. 
[0039] Moreover, it is desirable to make into the value of 0.1x10-5 - 1 0Ox 1 0-5/ degree C within 
the limits the coefficient of thermal expansion of the photo-curing object obtained from the 
charge of electronic-parts lumber. This reason is because the class of usable ingredient may be 
restricted to the charge of electronic-parts lumber too much if this coefficient of thermal 
expansion will be less than [ 0.1x1 0-51 /degree C ]. and when a coefficient of thermal expansion 
exceeds I00x10~5/degree C, it is because it becomes easy to generate thermal stress and the 
activity to applications, such as a charge of interiayer insulation film lumber, and a charge of 
semi-conductor closure lumber or a charge of semi-conductor under-filling lumber, may be 



restricted. Therefore, it is more desirable to make the coefficient of thermal expansion of a 
photo-curing object into the value of 0.5x10-5 - 50x1Q-5/degree C within the limits from a point 
with the better balance of thermal stability, connection dependability, and a limit of the material 
of construction, and it is still more desirable to consider as the value within the limits which are 
1.0x10-5 - 30xtQ~5/degree C. 

[0040] Moreover, it is desirable to make into 80% or more of value light transmittance 
(wavelength of 550nm) of the photo-curing object obtained from the charge of electronic-parts 
lumber. This reason is because transparency falls and the activity to applications, such as a 
charge of semi-conductor closure lumber, and a charge of semi-conductor under-filling lumber 
or a charge of liquid crystal closure lumber, may be restricted, when this light transmittance 
becomes less than 80%. Therefore, since transparency improves more, it is more desirable to 
make light transmittance (wavelength of 550nm) of a photo-curing object into 90% or more of 
value, and it is still more desirable to consider as 95% or more of value. 
[0041] The 2nd operation gestalt of [operation gestalt of ** 2nd] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1 st operation gestalt 
for the charge of semi-conductor closure lumber (the charge of potting lumber may be called). It 
explains referring to drawing 1 . Drawing 1 is a sectional view in the package substrate 
(monolayer BGA) 1 1 by which semi-conductor closure was carried out. That is. after carrying out 
electrical connection of the electrode 13 of a semiconductor device 12 to the electrode 15 on a 
substrate 14 through a bonding wire 16. potting of the charge of electronic-parts lumber of this 
invention which carried out viscosity control has been carried out from the perimeter so that a 
bonding wire 1 6 may be laid underground at least Subsequently, photo-curing of such a closed 
charge of electronic-parts lumber is exposed and carried out or beat curing is used together and 
stiffened further, and it constitutes as a charge 1 7 of semi-conductor closure lumber. In addition, 
in this package substrate 1 1, there is the description of having attached the pewter ball 18 so 
that it can mount in the field where the semiconductor device 12 in a substrate 14 was mounted, 
and the field of an opposite hand to a mother board etc. further. 

[0042] Here, the liquefied epoxy system resin of a heat-curing mold and the silicone system 
resin of a heat-curing mold were conventionally used abundantly at the application of the charge 
of semi-conductor closure lumber. Therefore, all needed to be heated at the elevated 
temperature, productivity was scarce, or high internal stress occurred, and problems — it is easy 
to produce a crack — were seen. Moreover, when which resin was used and the charge of semi- 
conductor closure lumber carried out adhesion etc. to an unnecessary part, it was difficult to 
remove, after carrying out heat curing as a matter of fact It can prevent easily generating of the 
thermal stress resulting from a coeffrcient-of-thermal- expansion difference in the meantime 
while it protects a semiconductor device 12 and a substrate 14 mechanically, since coefficient of 
thermal expansion approximates the charge 17 of semi-conductor closure lumber obtained from 
the charge of electronic-parts lumber of this invention to it with it of a semiconductor device 12 
to the top where an elastic modulus is high. Moreover, to the top where water absorption is low, 
since the charge 17 of semi-conductor closure lumber in the package substrate 1 1 is excellent 
in antifouling property, it can prevent trespass of the moisture from a perimeter, a contamination, 
etc. easily. Moreover, since this charge 1 7 of semi-conductor closure lumber is excellent in 
optical transparency, it can inspect easily the junction condition and closure condition of a 
bonding wire 16. Furthermore, in front of photo-curing, when the charge of electronic-parts 
lumber adheres in addition to a request part, as this part is not exposed, an organic solvent can 
be used behind and development clearance can be carried out Therefore, when the charge of 
electronic-parts lumber of this invention is used as a charge 17 of semi-conductor closure 
lumber, it is user-friendly and, moreover, the outstanding connection dependability can be 
acquired in the package substrate 1 1 . 

[0043] In addition, when using the charge of electronic-parts lumber of this invention for the 
charge 17 of semi-conductor closure lumber, in order to decrease internal stress, it is desirable 
to add a rubber component and a bulking agent. For example, when mean particle diameter adds 
a silica particle, and the rubber component or the reactant diluent within the limits which are 
0.001-0 2 micrometers within the limits of 0.1 - 50 weight section to the (A) component 100 
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weight section, hardening contraction of the charge 1 7 of semi-conductor closure lumber 
obtained as a photo-curing object can be reduced remarkably. Moreover, since the mechanical 
strength of the charge 1 7 of semi-conductor closure lumber also increases, the endurance and 
dependability of a semiconductor device can be raised further. In addition, it is also desirable to 
use two or more kinds of charges of electronic-parts lumber from which an elastic modulus 
differs. For example, it is desirable to use the charge of semi-conductor closure lumber with a 
comparatively small elastic modulus which added the reactant diluent, the rubber component 
etc. for the perimeter of a bonding wire 16, to use the charge of semi-conductor closure lumber 
with a comparatively high elastic modulus for the perimeter further, and to consider as multilayer 
structure. Thus, if constituted, while giving too much stress will be lost to a bonding wire 16 and 
its connection place, the mechanical protection nature from the outside can improve and the 
more excellent dependability can be acquired. 

[0044] The 3rd operation gestalt of [operation gestalt of ** 3rd] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1st operation gestalt 
for the charge of semi-conductor under-filling lumber. It explains referring to drawing 2 and 
drawing 3 . Drawing^ is a sectional view in the TCP semiconductor device 20. That is, after 
carrying out electrical connection of a semiconductor device 21 and the substrate 22 by the flip 
chip method through a bump 23, it is the configuration which was filled up with the charge of 
electronic-parts lumber of this invention between the semiconductor device 21 and the 
substrate 22, uses together photo-curing or heat curing, was made to harden it. and was made 
into the charge 25 of semiconductor under-filling lumber. Moreover, drawing. 3 is drawing 
showing the example of the restoration approach of the charge 25 of semi-conductor under- 
filling lumber using the photosensitivity of the charge of electronic-parts lumber of this invention. 

[0045] Here, the hypoviscosity liquefied epoxy system resin of a heat-curing mold was 
conventionally used abundantly at the application of the charge of semi-conductor under-filling 
lumber. Therefore, it needed to heat at the elevated temperature, and productivity was scarce, 
or high internal stress occurred, and problems — it is easy to produce a crack — were seen. 
The charge 25 of semi-conductor under-filling lumber of this invention adds for example, a flow 
regulator, has adjusted viscosity to the value within the limits of 10O-5000cps (measurement 
temperature of 25 degrees C), can use a dispenser for the gap between a semiconductor device 
21 and a substrate 22 (usually 30-100 micrometers), and can be made to fill it up with it without 
a clearance to it Moreover, since coefficient of thermal expansion resembles the top where an 
elastic modulus is high with the semiconductor device 21 when the charge 25 of semi-conductor 
under-filling lumber is stiffened, generating of the thermal stress resulting from the coefficient- 
of-thermar-expansion difference between a semiconductor device 21 and a substrate 22 can be 
prevented easily. Furthermore, since there are few impurity ion contents, the hardened material 
of this charge 25 of semi-conductor under-filling lumber is excellent in the top where water 
absorption is low at electric corrosion-proof nature. Therefore, when the charge of electronic- 
parts lumber of this invention is used as a charge 25 of semi-conductor under-filling lumber, the 
outstanding connection dependability can be acquired in the TCP semiconductor device 20. 
[0046] Moreover, when the charge of electronic-parts lumber of this invention is used as a 
charge 25 of semi-conductor under-filling lumber, quick and accuracy can be filled up with it by 
between a semiconductor device 21 and substrates 22 using the photosensitivity. On a substrate 
22. if the restoration approach is explained referring to drawing 3 , as shown in drawing 3 (a), 
after carrying out the laminating of the non-hardened charge 26 of semi-conductor under-filling 
lumber extensively, as shown in drawing 3 (b). through a photo mask 27, short-time exposure of 
the ultraviolet rays 24 will be carried out and it will consider as the charge 25 of semi-conductor 
under-filling lumber of a semi-hardening condition only at an under-filling relevance part 
Subsequently, as shown in drawing 3 (c), alkali development clearance of the unexposed part 26 
is carried out and the opening section 29 is formed in a charge of semi-conductor under-filling 
lumber 25 relevance part. In addition, this charge 25 of semi-conductor under-filling lumber has 
the description of a line / tooth-space =25 / 25-micrometer development being possible, and 
excelling also in resolution. Subsequently, after doing alignment so that it may join to the 
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device 46 and the conductor 44 in a substrate 43 goes wrong, since it has not hardened 
thoroughly. Furthermore, since the charge 42 of flip chip mounting lumber of this invention is 
excellent in transparency, it can make accuracy alignment between a semiconductor device 46 
(bump 45) and a substrate 43 (conductor 44). Moreover, photo-curing of the charge 42 of flip 
chip mounting lumber of this invention can fully be carried out by carrying out an optical 
exposure from [ of the gap of a semiconductor device 46 and a substrate 43 3 a side face. 
Therefore, to the top where an elastic modulus is high, the photo-curing object of the charge 42 
of flip chip mounting lumber has a low coefficient of thermal expansion, and moreover, since the 
top where water absorption is low has few impurity ion contents, it can acquire long-term 
connection dependability in the FCOB semiconductor device 49. 

[0050] In addition, when using the charge of electronic-parts lumber of this invention for the 
charge 42 of flip chip mounting lumber, it is also desirable to add metal particles or the metal 
plating particles 40, such as nickel, by 0.1 - 10voi% of within the limits, thus, by constituting, it 
becomes paste-like, workability improves and anisotropic conductivity obtains — having — 
contiguity — a conductor (each bump 45 ~ each — a conductor 44) — lower connection 
resistance can be acquired between a bump 45 and a conductor 44, without generating a short 
circuit in between. 

[0051] The 5th operation gestalt of [operation gestalt of ** 5th] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1st operation gestalt 
for the charge of semi-conductor protection lumber (the passivation film is included). It explains 
referring to drawing 5 . Drawing 5 (a) is the top view of the semiconductor device 56 with the 
semi-conductor protective coat 54 which carried out the laminating of the charge of semi- 
conductor protection lumber of this invention to the front face of the semi-conductor wafer 52 
in which the circuit pattern was prepared, carried out photo-curing after that to it. and 
constituted it on it In addition, the semi-conductor wafer 52 is classified into each 
semiconductor device 56 by the dicing line 53 with the semi-conductor protective coat 54. 
Moreover, drawing 5 (b) is the elements on larger scale of drawing . 5 (a), and is drawing showing 
electrode 58 part in each semiconductor device 56. 

[0052] Here, the inorganic material obtained with polyimide system resin and vacuum deposition 
of a photo-curing mold was conventionally used abundantly at the application of the charge of 
semi-conductor protection lumber. Among these, the polyimide system resin of a photo-curing 
mold absorbed moisture, the adhesion force declined, hardening colored, or problems — a 
hardening reaction may be slow — were seen, the adhesion force in which the charge of semi- 
conductor protection lumber of this invention was excellent to it to the silicon which is the 
component of the semi-conductor wafer 52 — **** — tilings are made. Moreover, since the 
photo-oxide generating agent is used, in room temperature conditions, photo-curing of the 
charge of semi-conductor protection lumber of this invention can be promptly carried out under 
atmospheric air. Furthermore, the semi-conductor protective coat 54 obtained from the charge 
of semi-conductor protection lumber of this invention has high transparency, and moreover, 
there are few contents of impurity ion and it is excellent in corrosion resistance. In addition, the 
charge of semi-conductor protection lumber of this invention is excellent in the resolution at the 
time of carrying out pattern exposure, and as shown in drawing 5 (b), it can expose the electrode 
58 of a semiconductor device 56 with a sufficient precision. Therefore, the section stop at the 
time of mounting this semiconductor device 56 can be raised. 

[0053] in addition, when using the charge of electronic-parts lumber of this invention for the 
charge of semi-conductor protection lumber, it is desirable to add the silica particle and the 
reactant diluent within the limits whose mean particle diameter is 0.001-0.2 micrometers. Thus, 
by adding a silica particle etc., hardening contraction of the semi-conductor protective coat 54 
obtained as a photo-curing object can be reduced, electric insulation can be raised, or the 
endurance and dependability of the semiconductor device 56 with the semi-conductor protective 
coat 54 can be raised further. 

[0054] The 6th operation gestalt of [operation gestalt of ** 6th] this invention is the 
embodiment which used the charge of electronic-parts lumber which Is the 1st operation gestalt 
for the charge of interlay er insulation film lumber. It explains referring to drawing 6 Drawing 6 is 



electrode 28 on a substrate 22, while the bump 23 of a semiconductor device 21 mounts a 
semiconductor device 21 by heating in the direction of an arrow head and pressurizing it she can 
do melting of the charge 25 of semi-conductor under-filling lumber, and can make the gap 
between a semiconductor device 21 and a substrate 22 fill up with it without a clearance, as 
shown in drawing 3 (d). If it is this approach, since semi- hardening has been carried out 
beforehand, the charge 25 of under-filling lumber can reduce hardening distortion generated after 
mounting a semiconductor device 21 as compared with heat-curing mold under-filling. Then, 
although not illustrated, it is desirable to heat in order to expose further in order to carry out 
photo-curing of the charge 25 of semiconductor under-filling lumber thoroughly, or to carry out 
heat curing. 

[0047] In addition, if heat curing of the charge 25 of semi-conductor under-filling lumber of this 
invention is explained more to a detail, even if the amount of [ the case where exposure of the 
charge 25 of semi-conductor under-filling lumber is inadequate, and ] unexposed part is, self- 
bridge formation of the (A) component can be carried out at the temperature of about 70-200 
degrees C, for example by [ for 1 - 1 80 minutes 3 carrying out time amount heating. In that case, 
it is desirable to add further the heat hardening component which contains a heating curing 
catalyst for example, a dibutyltrn lauryt acid, and an oxetane radical in the charge 25 of semi- 
conductor under-filling lumber, for example, 3~(3-methy!~3~oxetane methoxy) propyl 
triethoxysilane, per (A) component 100 weight section and within the limits of 0.01 - 10 weight 
section. Thus, by constituting, it is low temperature and a short time further, and it is possible to 
promote heat curing. Moreover, in order to ease the stress generated according to the difference 
of the distortion at the tame of hardening, and the coefficient of thermal expansion of a substrate 
22 and a semiconductor device 21, it is desirable to use a rubber component and a filler like the 
charge of semi-conductor closure lumber within limits which do not spoil thermal resistance, 
these — the (A) component — receiving — **** for 30 - 60 weight sections ~ by things, 
distortion can be eased and endurance and dependability improve. 
[0048] The 4th operation gestalt of [operation gestalt of ** 4th] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1st operation gestalt 
for the charge of flip chip mounting lumber. It explains referring to drawing. 4 . Drawing 4 (a) - (c) 
is drawing for explaining the process which carries out flip chip mounting of the semiconductor 
device 46 using the charge 42 of flip chip mounting lumber. Rrst as shown in drawing 4 (a), a 
spin coater etc. is used and the laminating of the charge 42 of fib chip mounting lumber is 
carried out to the applicable part of the substrate 43 which mounts a semiconductor device 46. 
In addition, the charge 42 of flip chip mounting lumber is beforehand formed in the shape of a 
film, and it is also desirable to lay it in the mounting part of a substrate 43. Subsequently, as 
shown in drawing 4 (b), after carrying out alignment of the bump 45 in a semiconductor device 
46, and the conductor 44 in a substrate 43, using junction equipment (not shown), through the 
charge 42 of ffip chip mounting lumber, it heats in the direction shown in an arrow head 48. and it 
is pressurized from a semiconductor device 46 side on the temperature of 120-300 degrees C, a 
pressure 5 - 100 kgf/cm2, and the conditions for 2 - 60 seconds. Thus, by processing electrical 
connection of a bump 45 and the conductor 44 can be carried out and by exposing it to drawing 
4 (c). as an arrow head shows, photo-curing can be carried out and it can fix still more firmly. 
Therefore, eventually, as shown in drawing 4 (c), the FCOB semiconductor device 49 with high 
connection dependability can be constituted. 

[0049} Here, the hypoviscosity liquefied epoxy system resin of a heat-curing mold was 
conventionally used abundantly at the application of the charge of flip chip mounting lumber. 
Therefore, it needed to heat at the elevated temperature, and productivity was scarce, or high 
internal stress occurred, and problems — it is easy to produce a crack — were seen. Since it 
flows easily by heating and pressurizing to it although the charge 42 of flip chip mounting lumber 
of this invention has high electric insulation, the electrical connection resistance which did not 
remain between the bump 45 in a semiconductor device 46 and the conductor 44 in a substrate 
43. and was excellent can be obtained. Moreover, on heating and the applicatiorv-of-pressure 
conditions which were mentioned above, the charge 42 of ffip chip mounting lumber of this 
invention can be easily repaired, even if the alignment between the bump 45 in a semiconductor 
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drawing showing the production process of the build up multilayer substrate 69 which used the 
charge of interlayer insulation film lumber, and consists of four processes shown in dra wing 6 (a) 
- drawing 6 (d). First drawing 6 (a) is drawing showing the condition of having performed surface 
roughening processing while forming the inner layer circuit patterns 61 and 62 in the front face 
of the circuit board 60. In addition, it cannot be overemphasized that the charge of electronic- 
parts lumber which is the 1st operation gestalt can be used as a component of the circuit board 
60. Following drawing 6 (b) is drawing showing the condition of having applied to both sides the 
charges 63 and 64 of electronic-parts lumber (interlayer insulation film) which are the 1st 
operation gestalt as the inner layer circuit patterns 61 and 62 with a thickness of 10 
micrometers are laid under both sides of the circuit board 60 as an example, respectively. 
Following drawing 6 (c) is drawing showing the condition of having carried out photo-curing of 
the charges 63 and 64 of electronic-parts lumber, and having considered as the interlayer 
insulation film by exposing through a positive film 65. By irradiating ultraviolet rays to charges 63 
and 64 of electronic-parts lumber other than a through hole 66 relevance part, photo-curing is 
carried out the charges 63 and 64 of electronic-parts lumber of an unexposed part are 
developed, and, more specifically, a through hole 66 is formed. Following drawing 6 (d) is drawing 
showing the condition of having penetrated the inner layer circuit patterns 61 and 62 and the 
circuit board 60 of an interlayer insulation film which were formed in both sides of the circuit 
board 60. and having created the through hole 67. This through hole 67 can be easily created 
using a drill etc. In addition, after drawing J (d) carries out resin surface roughening processing of 
the inner surface of through holes 66 and 67, it carries out plating processing and shows the 
condition of having formed the outer layer circuit pattern 68. 

[0055] Here, the epoxy system resin of a heat-curing mold or a photo-curing mold was 
conventionally used abundantly at the application of an interlayer insulation film. However, among 
these, the epoxy system resin of a heat-curing mold had the slow hardening reaction, the 
hardening reaction varied, or thermal resistance was inadequate, or the epoxy system resin of a 
photo-curing mold absorbed moisture, and, on the other hand, the problem of the adhesion force 
with a circuit pattern declining was seen. The interlayer insulation films 63 and 64 which consist 
of a charge of electronic-parts lumber of this invention can be promptly formed to it using a 
photo—curing reaction. Moreover, these interlayer insulation films 63 and 64 are excellent in 
thermal resistance, electric insulation, and hygroscopic ity. and can acquire the outstanding 
resistance stability from there being little heat deformation etc. Furthermore, since these 
interlayer insulation films 63 and 64 are excellent in the adhesion force with nonelectrofytic 
plating liquid resistance, spatter resistance, or the circuit pattern 68, they have the description 
that nonelectrolytic plating and electrolysis plating can be performed easily. In addition, for 
example, circuit thickness can use suitably the interlayer insulation films 63 and 84 explained 
with the 6th operation gestalt also as an interlayer insulation film for thin film multilayered circuit 
boards 2 micrometers or less. In addition, when using the charge of electronic-parts lumber of 
this invention for the charge of interlayer insulation film lumber, it is desirable to add the 
particle-like rubber component whose mean particle diameter is 0.001 micrometers - 20 
micrometers, and a filler, thus, the conductor which can acquire a good roughening side and is 
formed of plating processing when surface roughening processing is performed by adding a 
particle-like rubber component etc. — the firm adhesion over the insulating layer of wiring can 
be acquired. 

[0056] The 7th operation gestalt of [operation gestalt of ** 7th] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1st operation gestalt 
for the charge of circuit base material lumber (charge of hole aperture TAB tape lumber). It 
explains referring to drawing. 7 . Drawing 7 (d) is drawing showing the production process of the 
hole aperture TAB tape 70 which consisted of 71 for circuit base materials, and a circuit pattern 
72, and consists of four processes of drawing 7 ( 3 ) - drawing 7 (d). First, drawing 7 (a) is drawing 
showing the condition that it carried out the laminating as an example on the thin film 73 for 
circuit patterns which consists of copper, having used as the charge 74 of circuit base material 
lumber the charge of electronic-parts lumber which is the 1st operation gestalt. It can consider 
as the charge 74 of circuit base material lumber which has uniform thickness by the spin coat 
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method and the rol) coat method. Moreover, in order to raise the adhesion of the thin film 73 for 
circuit patterns, and the charge 74 of circuit base material lumber, it is also desirable to prepare 
the primer layer (not shown) which consists of urethane system resin or a silane coupling agent. 
Following drawing 7 (b) is drawing showing the condition of having carried out pattern exposure 
of the charge 74 of circuit base material lumber in the configuration adapted to the circuit base 
material 71 for hole difference TAB tapes. The other parts 71 are exposed through a photo mask 
75 so that the part 74 equivalent to the hole aperture part (window part 77) in the circuit base 
material 71 for TAB tapes may specifically serve as unexposed Following drawing 7 (c) is 
drawing showing the process which carries out alkali development of the part for the unexposed 
part of the charge 74 of circuit base material lumber. That is, also when the hole aperture part 
77 in the circuit base material 71 of the TAB tape 70 is formed and a semiconductor device (not 
shown) is carried in the TAB tape 70, the stress resulting from the circuit base material 71 in the 
TAB tape 70 is eased, and the outstanding resistance dependability is acquired. In addition, since 
the charge 74 of circuit base material lumber of this invention is using as an example the 
hydrolysis nature silane compound which has a carboxyl group, it can show the outstanding lye 
development nature. The following drawing 7 (d) is drawing showing the condition of having 
constituted the hole aperture TAB tape 70 which pattemizes the thin film 73 for circuit patterns, 
and has the circuit pattern 72. In addition, although the **** process for perforation is not 
shown in drawing 7 , it is needless to say and this process can be prepared in arbitration- 
Moreover, it can galvanize to the circuit pattern 72, or the process which forms a bump can also 
be established separately. 

[0057] Here, a heat-curing mold and the polyimide system resin of photo-curing type ** were 
conventionally used abundantly at the application of the charge of hole aperture TAB tape 
lumber. However, among these, the polyimide system resin of a heat-curing mold had the slow 
hardening reaction, the hardening reaction varied, or thermal resistance was inadequate, or the 
polyimide system resin of a heat-curing mold absorbed moisture, and. on the other hand, the 
problem of the adhesion force with a circuit pattern declining was seen. While being able to carry 
out photo-curing of the charge 74 of circuit base material lumber of this invention promptly to it 
using a photo-curing reaction, since it excels in development nature, the hole aperture part in 
the circuit base material for TAB tapes can be formed with a sufficient precision. Moreover, this 
charge of circuit base material lumber is excellent in thermal resistance or electric insulation, 
and can acquire the outstanding resistance stability from there being little heat deformation etc. 
Furthermore, this charge of circuit base material lumber has little hygroscopicity and internal 
stress generating, and can acquire the more excellent resistance stability. 
[0058] The 8th operation gestalt of [operation gestalt of ** 8th] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1st operation gestalt 
for the flattening ingredient. It explains referring to drawing 8 . Drawing 8 (a) - (d) is drawing 
showing the example of a process which uses the flattening ingredient 82 of this invention and is 
used as the flattening film 84 to the front face of a substrate 80 in which the conductor pattern 
81 was formed First, after preparing the substrate 80 with which the conductor pattern 81 
shown in drawing 8 (a) was formed, as shown in drawing,? (b), the laminating of the flattening 
ingredient 82 is carried out In this condition, from the direction shown in an arrow head 83, the 
flattening ingredient 82 is exposed completely and carries out photo-curing. Subsequently, as 
shown in drawing 8 (c), it grinds using a grinder (not shown) and a front face considers as the 
smooth flattening film 84. As shown in qVawtng 8 (d), even when the laminating of the interlay er 
insulation film 85 is carried out on the flattening film 84, the intertayer insulation film 85 is 
smooth and, therefore, can form a circuit pattern correctly and easily further on an intertayer 
insulation film 85. 

[0059] Here, polyimide system resin, fluororesin, etc. of a photo-curing mold were conventionally 
used for the application of a flattening ingredient However, the adhesion force declined or 
problems, like polyimide system resin has the need of absorbing moisture and carrying out 
postbake at an elevated temperature 300 degrees C or more were seen. Moreover, the adhesion 
force of fluororesin over a substrate was low, and problems, like a mechanical strength is scarce 
were seen. The flattening ingredient 82 of this invention can show the adhesion force which was 
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charge 93 of circuit board protection lumber can be raised remarkably, and endurance and 
dependability can be further raised as a result 

[0063] The 10th operation gestalt of [operation gestalt of ** 10th] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1 st operation gestalt 
for the charge of negative-mold etching-resist lumber. It explains referring to drawiingJiO 
Drawing 10 (a) - (e) is drawing showing how to manufacture the circuit pattern 1 1 1 in a 
semiconductor device etc., using the charge of negative-mold etching-resist lumber. That is, as 
shown in drawingJJ? (a), after preparing the conductor 1 13 by which the laminating was carried 
out on the substrate 1 12, as shown in drawing, 10 (b), the laminating of the charge 114 of 
negative-mold etching-resist lumber of this invention is carried out to the thickness of 1-20 
micrometers. Subsequently, as shown in drawing 10 (c), after carrying out pattern exposure of 
the ultraviolet rays 118 through the pattern mask 1 15, as shown in drawing 10 (d). alkali 
development is carried out and the resist 118 for etching is formed. Subsequently, tine conductor 
113 exposed between the resists 1 18 for etching is etched, and it considers as a circuit pattern 
1 11. fci addition, although not illustrated, after that, the resist 1 18 for etching may be removed, or 
it can leave as it is, and can also use as electric insulation film (insulation film between layers). 
Furthermore, a circuit pattern 111 forms a conductor 113 by nonelectroh/tic plating or the 
spatter, and it can be used as plating resist instead of etching resist and it can also form it with 
electrolysis plating. 

[0064] Here, the phenol system resin of a photo-curing mold etc. was conventionally used 
abundantly at the application of the charge of resist lumber. Since it absorbs moisture, and the 
adhesion force declined, problems, like a hardening reaction is slow were seen and this phenol 
system resin contained many impurity ion, problems, such as being lacking in electric erosion 
resistance, were seen. The charge 1 14 of resist lumber of this invention can show the adhesion 
force which was excellent to about [ that there is little hygroscopicity ] and a substrate 1 12 to 
it Moreover, since the photo-oxide generating agent is used for the charge of resist lumber of 
this invention, photo-curing of it can be carried out in a short time. Furthermore, the resist 1 18 
for etching obtained from the charge 1 14 of resist lumber of this invention by carrying out 
photo-curing has high transparency, can recognize the condition of the circuit pattern 1 1 1 which 
should be protected, and moreover, since there are few contents of impurity ion, it is excellent 
also in corrosion resistance. In addition, the charge 1 14 of resist lumber of this invention has the 
description of excelling in resolution or oxygen plasma resistance. 

[0055] In addition, when using the charge of electronic-parts lumber of this invention for the 
charge 114 of etching-resist lumber, it is desirable to add the silane compound containing an 
oxetane radical, for example, (3-(3~metbyt-3~oxetane methoxy) propyl triethoxysilane), per (A) 
component 100 weight section and within the limits of 0.01 - 10 weight section. Thus, by 
constituting, it is possible to raise development nature further. Furthermore, in order to raise 
etching resistance, it is desirable to add an inorganic filler. In addition, it is also possible by 
adding a diazo compound, for example, a diazo naphthoquinone compound, a diazo mel drum acid, 
etc. in the charge 114 of etching-resist lumber of this invention per (A) component 100 weight 
section and within the limits of 0.1 - 30 weight section, or permuting a part of hydroxy group of 
the (A) component by it by the t-butoxycarbonyl group (t-BOC) to consider as the charge of 
positive type etching-resist lumber. Therefore, by carrying out the laminating of this charge of 
positive type etching-resist lumber on a lower layer resist, it can constitute as the so-called NI 
layer resist and higher resolution and process ease can be acquired as compared with a three- 
layer resist. 

[0066] The 1 1th operation gestalt of [operation gestalt of ** 1 1th] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1 st operation gestalt 
for the charge of liquid crystal closure lumber. It explains referring to drawing 11 . P_ra_wjngJ_1 is 
a sectional view in an example of the glass substrate 121 with which the transparent electrode 
120 was formed, and the liquid crystal display (LCD) 126 which carried out photo-curing and 
which was constituted after [ which has already poured in liquid crystal 124 between the glass 
substrates 1 23 of a couple, and carried out the seal of the perimeter at the charge 1 25 of liquid 
crystal closure lumber ] the counterelectrode 122 was formed. 



excellent to an epoxy resin, a ceramic ingredient, etc. whose hygroscopicity is the component of 
about [ being few ] and a substrate 80 to it. Moreover, since the photo-oxide generating agent is 
used the flattening ingredient 82 of this invention is a short time, and also when it can consider 
as the flattening ingredient excellent in tine mechanical strength and carries out postbake, it can 
be carried out in a 70-200-degree C temperature requirement In addition, when using the 
charge of electronic-parts lumber of this invention for a flattening ingredient, it is desirable to 
carry out 0.1-50 weight section addition of a macromolecule additive or the filler to the (A) 
component 100 weight section. Thus, by adding a macromolecule additive and a filler, hardening 
contraction can be reduced and flattening nature can be improved. 
[0060] The 9th operation gestalt of [operation gestalt of ** 9th] this invention is the 
embodiment which used the charge of electronic-parts lumber which is the 1 st operation gestalt 
for the charge of protection lumber of the circuit board (FPC) which consists of a circuit pattern 
and a circuit base material. It explains referring to drawing 9 . Drawing 9 is a sectional view in the 
circuit board 91 with the circuit board protective coat 90 which carried out photo-curing of it 
and constituted it after carrying out the laminating of the front face of the circuit board 91 in 
which the circuit pattern (not shown) was prepared by the charge of protection lumber of this 
invention. In addition, in this example, electrical connection of one end of the circuit board 91 is 
carried out to the terminal 94 of the liquid crystal display which consists of counteretectrodes 95 
and 97 and liquid crystal 96 ****{ed) in the meantime, and electrical connection of the 
semiconductor device 93 for liquid crystal display actuation is carried out to another edge. In 
addition, in this example, the circuit board 91 is bent and electrical connection of the 
semiconductor device 93 is carried out to the tooth-back side of a liquid crystal display so that 
magnitude of the screen of a liquid crystal display may not be restrained. Moreover, mounting is 
in the condition carried in tine TAB tape 92 so that easily, and electrical connection of the 
semiconductor device 93 is carried out to the circuit board 91. Therefore, in the case of this 
example, the circuit board protective coat 90 will protect also about the connection place of 
about protection of the circuit board 91, the circuit board 91. and the TAB tape 92, and the 
connection place of a semiconductor device 93 and the TAB tape 92. 
[0061] Here, polyimide system resin and the acrylic resin of a photo-curing mold were 
conventionally used abundantly at the application of the charge of circuit board protection 
lumber. Among these, the polyimide system resin of a photo-curing mold absorbs moisture, on 
the other hand, the acrylic resin of a photo-curing mold received oxygen inhibition, the adhesion 
force declined, hardening colored, or problems — a hardening reaction may be slow — were 
seen, and problems, like an elastic modulus is low were seen [ the adhesion force declined, 
productivity was low, and ]. the adhesion force in which the charge of circuit board protection 
lumber of this invention was excellent to it to an epoxy resin, a ceramic ingredient etc. which 
are a component of the circuit board 91 — **** — things are made. Moreover, since the photo- 
oxide generating agent is used for the charge of circuit board protection lumber of this invention, 
under atmospheric air, in room temperature conditions, photo-curing of it can be carried out and 
it does not have the problem of oxygen inhibition. Furthermore, the circuit board protective coat 
90 obtained by carrying out photo-curing of the charge of circuit board protection lumber can 
recognize the condition of the circuit pattern which transparency is high and should be 
protected, and moreover, the content of impurity ion hurts it few and is excellent in corrosion 
resistance. 

[00623 1° addition, when using the charge of electronic-parts lumber of this invention for the 
charge of circuit board protection lumber, it is desirable to add an inorganic particle, and a 
rubber component or a reactant diluent Thus, flexible nature is not spoiled, while reducing the 
hardening contraction at the time of the charge of circuit board protection lumber carrying out 
photo~curing by adding a silica particle etc., raising a mechanical strength or raising the 
endurance and dependability of the circuit board (FPC) 91 with the circuit board protective coat 
90. For example, as an inorganic particle, the silica particle whose mean particle diameter is 
0 001-0.2 micrometers, and by adding tine silanol end poly dimethyl silicone of molecular weight 
1000-1 0000 as a rubber component per (A) component 100 weight section and within the limits 
of 0.1 - 50 weight section, respectively, the water repellence and antifouling property of the 
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[0067] Here, the liquefied epoxy system resin of a heat- curing mold and the silicone system 
resin of a heat-curing mold were conventionally used abundantly at the application of the charge 
of liquid crystal closure lumber. Therefore, since it was necessary to absorb moisture and to 
heat at an elevated temperature, liquid crystal seal nature fell, degraded liquid crystal, 
productivity was scarce, or high internal stress occurred in the hardened material further, and 
problems — it is easy to produce a crack — were seen. To it, the charge 125 of liquid crystal 
closure lumber of this invention is excellent in the adhesion force over a glass substrate 121,123, 
and can show the outstanding liquid crystal seal nature. Moreover, under atmospheric air, since 
photo-curing of the charge 1 25 of liquid crystal closure lumber of this invention can be carried 
out by exposing in room temperature conditions, it does not degrade liquid crystal 124 as 
compared with the case where the closure ingredient of a heat hardening mold is used. 
Furthermore, even if the charge 1 25 of liquid crystal closure lumber of this invention is 
chemically stable and contacts liquid crystal 124 directly, charge of liquid crystal closure lumber 
125 self does not deteriorate, or it does not give a degradation operation to liquid crystal 124. 
[0068] In addition, when using the charge of electronic-parts lumber of tints invention for tine 
charge of liquid crystal closure lumber, it is desirable to add the spacer 127 which consists of a 
glass bead etc. so that closure nature of liquid crystal 124 may be made good, and it may further 
be easy to fall a coefficient of thermal expansion, and the gap between the glass substrates 
121,123 which add a coupling agent or counter may not change. 
[0069] 

[Example] Hereafter, although the example of this invention is explained, this invention is not 
limited to the written content of these examples. Moreover, among an example, especially, the 
loadings of each component mean the weight section, as long as it is unstated. 
[0070] [Example 1] 

(Preparation of the charge of electronic-parts lumber) After methyl trimetoxysilane (80 Og, 0.558 
mote) and conductivity held the ion exchange water (16.0g, 0.889 mots) of 8x10-5 S-cm -1 in the 
container with an agitator, methyl trimetoxysilane was hydrolyzed by carrying out heating 
churning on the temperature of 60 degrees C, and the conditions of 6 hours. Subsequently, while 
methyl isobutyl ketone (the following, MIBK, and brief sketch) was dropped, distillation clearance 
of the methanol which carried out the by production by hydrolysis was carried out. And the 
solution (the polysiloxane solution 1 is called hereafter.) containing the pofysiloxane which is the 
(A) component of this invention which adjusted solid content to 22% of the weight eventually was 
obtained. The value 1 500 was acquired when the weight average molecular weight of polystyrene 
conversion was measured about the obtained polysiloxane solution 1 using GPC. Subsequently, 
the 0.01 weight section was added [ per / which was obtained / polysiloxane solution 1 (22 % of 
the weight solid content) 100 weight section and as a (B) component ] for the diethyl thioxan ton 
as a sensitizer, respectively with the a It .methyl formate 3.0 weight section which is a dehydrating 
agent considering a photo-oxide generating agent (the Sartomer make, CD 101 2) as the 0.7 
weight section and a (C) component, and the charge of electronic-parts lumber was obtained. 
[0071] (Assessment of the charge of electronic-parts lumber) 

(1) the paint film was formed so that thickness might be set to 3 micrometers on a quartz plate 
under an ambient condition using bar coater in the charge of photoresist profit **** electronic- 
parts lumber. To tine formed paint film, under atmospheric air, at the temperature of 25 degrees 
C, ultraviolet rays were irradiated using the conveyor type high-pressure mercury lamp (2kW) by 
ORC Manufacturing Co., Ltd., and the hardening film was formed so that light exposure might 
serve as 100 mJ/crr»2 (irradiation time 1 second). 200 mJ/cm2 (irradiation time 2 seconds), and 
300 mJ/cm2 (irradiation time 3 seconds), respectively. About the obtained hardening film, the 
surface tuck was measured by finger touch and the following criteria estimated the photoresist. 
A result is shown in a table 1. 

0 There is no surface tuck of the hardening film after :100 mJ/crn2 exposure. 
O There is no surface tuck of the hardening film after :200 mJ/cm2 exposure. 
**: There is no surface tuck of the hardening film after 300 mJ/ cm 2 exposure, 
x: There is a surface tuck of the hardening film after 300 mJ/cm2 exposure. 

[0072] (2) After carrying out revolution spreading of the charge of transparency electronic-parts 
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lumber on a quartz plate, using said conveyor type high-pressure mercury lamp, ultraviolet rays 
were irradiated so that light exposure might serve as 200 mJ/cm2 </SUP>, and the hardening 
film with a thickness of 10 micrometers was formed. Subsequently, using the spectrophotometer, 
the light transmrttance (T/%) in the wavelength of 550nm was measured, and the following 
criteria estimated transparency from the obtained light transmittance. A result is shown in a 
table 1. 

O : light transmrttance is 95% or more of value. 

**: Light transmittance is less than 80 - 95% of value. 

x: Light transmittance is less than 80% of value. 

[0073] (3) After carrying out revolution spreading of the charge of 5% weight reduction 
temperature electronic-parts lumber on a silicon wafer, using said conveyor type high -pressure 
mercury lamp, ultraviolet rays were irradiated so that light exposure might serve as 200 mj/ cm 2, 
and the hardening film with a thickness of 5 micrometers was formed. About the obtained 
hardening film, using TGA, it heated in nitrogen and the temperature (5% weight reduction 
temperature) when decreasing 5% from an initial mass (100%) was measured. Moreover, weight 
reduction temperature was similarly measured 5% after ultraviolet curing using TGA about the 
hardening film obtained by carrying out postbake on 200 degrees C and the conditions for 10 
minutes. Each result is shown in a table t. 

[0074] (4) After carrying out revolution spreading of the charge of adhesion force electronic- 
parts lumber on an alumina substrate and a copper plate, respectively, using said conveyor type 
high-pressure mercury lamp, ultraviolet rays were irradiated so that light exposure might serve 
as 200 mJ/cm2, and the hardening film with a thickness of 3 micrometers was formed. 
Subsequently, a PCT trial is carried out on the temperature of 121 degrees C, 100% of humidity 
RH, pressure 2atm. and the conditions of 24 hours, and they are after that and JIS. The cross 
cut adhesion test based on 5400 was performed, and the adhesion force over the above- 
mentioned substrate was evaluated based on the following criteria. The obtained result is shown 
in a table 1. 

O : peeling was not observed at all among the 100 squares. 
O ; 1-10 peeling was observed among the 100 squares. 
**: Peeling of 1 1-20 piece was observed. 

x: Peeling of 20 or more pieces was observed among the 100 squares. 
[0075] (5) After carrying out revolution spreading of the charge of impurity ion content 
electronic-parts lumber on a silicon wafer, using said conveyor type high-pressure mercury lamp, 
ultraviolet rays were irradiated so that light exposure might serve as 200 mJ/cm2, and the 
hardening film with a thickness of 5 micrometers was formed. The impurity ion content in the 
obtained hardening film (Na. K, Fe) was measured with the atomic absorption method. The 
obtained result is shown in a table 1. 

[0076] (6) After carrying out revolution spreading of the charge of specific-inductive-capacity 
electronic-parts lumber on quartz glass, using said conveyor type high-pressure mercury lamp, 
ultraviolet rays were irradiated so that light exposure might serve as 200 mj/cm2, the hardening 
film with a thickness of 3 micrometers was formed, and postbake was carried out on 100 more 
degrees C and the conditions of 1 hour. The specific inductive capacity of this hardening film 
was measured with the dielectric constant meter on conditions with a frequency of 100kHz. The 
obtained result is shown 'm a table 1. 

[0077] (7) The charge of preservation stability electronic-parts lumber was measured at the 
temperature of 40 degrees C, for one month and after keeping it for three months, appearance 
change (increment in viscosity) was measured visually, the photoresist of the above (1) was 
measured further, and the following criteria estimated preservation stability. A result is shown in 
a table 1. 

O As for appearance change or change of a photoresist, after rthree-montb progress is not 
observed. 

O As for appearance change or change of a photoresist, after :one~month progress is not 
observed. 

x: Appearance change or lowering of a photoresist is observed after one-month progress. 
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[0082] [Example 3] 

300g (polymerization solvent) of ethyl acetate after nitrogen gas permutes the inside of the 
autoclave made from the stainless steel equipped with the magnetic stirrer of 1.01. of content 
volume, (Preparation of the charge of electronic-parts lumber) Ethyl- vinyl-ether 24.0g and 
hydroxy butyl vinyl ether 25 8g, Azo content poly dimethytsiioxane VPS- 1001 (product made 
from Wako Pure Chem Industry) 1 .0g and 0.5g of lauroyl peroxide were held as nonionic reactivity 
emulsffier NE-30 (Asahi Denka Kogyo K.K. make) 10.0g and a radical generating agent 
Subsequently, after introducing hexafluoropropylene (gas) 99.9g in an autoclave, the radical 
polymerization reaction was performed on the temperature of 70 degrees C, and the conditions 
of 20 hours, and the fluorine content copolymer was obtained. When the fluorine content was 
measured about the obtained fluorine content polymer based on the alizarin complex one method, 
it was 46.1 % of the weight. 

[0083] Subsequently, 100g of fluorine content polymers, gamma- is ocyanate propyl 
triethoxysilane 20g. methyl- isobutyl-ketone 500g. and dibutyltin dilaurate 0.01 g were held in the 
reaction container with an agitator. Subsequently, agitating, under nitrogen-gas-atmosphere 
mind, on the temperature of 20 degrees C, and the conditions of 12 hours, a fluorine content 
copolymer and gamma— isocyanate propyl triethoxysilane were made to react, and the fluorine 
content copolymer by which silane denaturation was carried out was obtained. 
[0084] On the other hand, after methyl trimetoxysilane (MTMS) 80g and electric electric 
conductivity held 1 6g of ion exchange water of 8x10-5 second-cm -1 in the container with an 
agitator, MTMS was hydrolyzed on the temperature of 60 degrees C, and the conditions of 6 
hours. Subsequently, while methyl isobutyt ketone was dropped, distillation clearance of the 
methanol which carried out the byproduction by hydrolysis was carried out. and the MTMS 
condensate solution whose solid content concentration is 22 % of the weight eventually was 
obtained. 

[0085] Mixed churning of 30g (22 % of the weight solution of methyl isobutyl ketone) of obtained 
fluorine content copolymer solutions by which silane denaturation was carried out. 70g (solid 
content concentration is 22 % of the weight) of MTMS condensate solutions, SAN-AID SI-100 
(product made from 3 Japanese Federation of Chemical Industry Workers' Unions Industry) 0.66g 
as a photo-oxide generating agent, and the 3.0g of the a It. methyl formate was carried out at 
homogeneity, and the charge of electronic-parts lumber was obtained 

[0086] (Assessment of the charge of electronic-parts lumber) A photoresist, transparency. 5% 
weight reduction temperature, adhesion, an impurity ion content, specific inductive capacity (200 
degrees C of postbake conditions, 1 hour), preservation stability, and flexibility as well as 
examples 1 and 2 were measured, respectively. The obtained result is shown in a table 1. Also 
when the fluorine content copolymer by which silane denaturation was carried out was included 
in the charge of electronic-parts lumber so that I may be understood from the obtained result, 
making the effectiveness which can raise remarkably the preservation stability of the charge of 
electronic-parts lumber, and raises a photoresist discover was checked by adding a dehydrating 
agent (component C). Moreover, it was checked that the obtained photo-curing object has the 
outstanding thermal resistance, transparency, adhesion, specific inductive capacity, etc. 
[0087] [The example 1 of a comparison] 

(Production of the charge of electronic-parts lumber) The charge of electronic-parts lumber was 
prepared like the example 1 except not adding a dehydrating agent as compared with an example 
1. Namely, polysiloxane solution 1 0.7 weight section addition per 100 weight sections and of the 
photo-oxide generating agent (the Sartomer make, CD1012) was carried out. and the charge of 
electronic-parts lumber was obtained 

[0088] (Assessment of the charge of electronic-parts lumber) A photoresist, preservation 
stability, etc. were evaluated about the obtained charge of electronic-parts lumber like the 
example 1. Each result is shown in a table 1. Since the dehydrating agent was not added in the 
example 1 of a comparison from the comparison with the result in an example 1 , it was checked 
that the photoresist and preservation stability in the charge of electronic-parts lumber are falling 
relatively. 

[0089] [The example 2 of a comparison] 



[0078] Making the effectiveness which can raise remarkably the preservation stability of the 
charge of electronic-parts lumber, and raises a photoresist discover was checked by adding a 
dehydrating agent (component C) so that i might be understood from the above result. Moreover, 
it was checked that the obtained photo-curing object has the outstanding thermal resistance, 
transparency, adhesion, specific inductive capacity, etc. In addition, if this effectiveness is made 
to contrast with the result of the example 1 of a comparison mentioned later, it will become still 
clearer. 

[0079] [Example 2] 

(Preparation of the charge of electronic -parts lumber) To the separable flask equipped with the 
capacitor, the nitrogen inlet and the agitator n-butyl acrylate (1 15g. 0.808 mols). gamma- 
methacryloxpropyl trimetboxy silane (50. 1g) 0.202 mols, p-isopropenyl phenol (108.3g) 0.808 
mots, a methacrylic acid (104 4g. 1.213 mols), Tricyclo [55.1.02.6] deca-8-IRU = methacrytate 
(222. 3g, 1 010 mols), 1. I'-azobis (cyclohexane-1 -carbonitrite) (18g. 0.0737 mols), and ethyl 
lactate (900g) were put in. After carrying out a nitrogen purge, 6h batch polymerization was 
carried out at internal temperature =90 degree C, and the copolymer solution 1 was obtained. 
The polymerization appending rates of the copolymer of a vinyl monomer were weight-average- 
molecular-weight =22300 and rtumbef—average-rrwlecular-weight =7800 99% rate =of solid 
content39.1%. next this copolymer (767g, solid content = 300g) compounded to the separable 
flask equipped with the capacitor, the nitrogen inlet and the agitator, ethyl lactate (1033g). and 
TORIME — an ibis — methylsilane (1055g. 7.75 mols) and MECHIRUOKISETANIRU methoxy 
propyl triethoxysilane (27.5g, 0.859 mols) were put in. Interna) temperature = after temperature 
up and electrical conductivity taught the ion exchange water (232g. 12,9 mols) of 8x10-5 S-cm - 
1 to the reactor to 60 degrees C, and 6h batch polymerization was carried out at internal 
temperature =60 degree C. The rate of solid content = the polymerization appending rates of a 
silane monomer were weight-average-molecular-weight =13100 and number-average-molecular- 
weight =1120 99% 29.4%. The alcohol which sub**(ed) by hydrolysis, and ethyl lactate were 
removed at 60 degrees C using the rotary evaporator equipped with the vacuum pump, and the 
hybrid object solution of the acrylic polymer polysiloxane of 60 % of the weight of solid content 
was obtained (the polysiloxane solution 2 is called hereafter). Subsequently, the attmethyl 
formate 3 weight section which is a dehydrating agent about a photo-oxide generating agent and 
triphenyl sulfone trifluoromethane sulfonate considering 1 weight section, and a sensitizer and 9- 
anthracene methanol as the 0.33 weight section and a (C) component was added, respectively 
per [ which was obtained ] polysiloxane solution 2 (60-% of the weight solid content) 100 weight 
section and as a (B) component and die charge of electronic-parts lumber was obtained. 
[0080] (Assessment of the charge of electronic-parts lumber) A photoresist transparency, 5% 
weight reduction temperature, adhesion, an impurity ion content, specific inductive capacity (200 
degrees C of postbake conditions, 1 hour), and preservation stability were measured like the 
example 1, respectively. The obtained result is shown in a table 1. Moreover, in the example 2, 
the flexibility (mandrel test) of the charge of electronic-parts lumber was evaluated. That is, the 
charge of electronic-parts lumber was applied by the bar coating machine on the PET film with a 
10cm[ 10cm by ] x thickness of 120 micrometers, ultraviolet rays were irradiated so that light 
exposure might serve as 300 mJ/cm2, and the hardening film with a thickness of 5 micrometers 
was formed. Next the diameter twisted around 1, 5. and the metal rod that is 8 or 10mm, and put 
for 5 seconds. The front face of the postcure film was observed under the microscope (one 50 
times tine scale factor of this). Consequently, generating of a crack was not observed even if it 
was the case where a metal rod with a diameter of 1mm was used. 

[0081] Also when an acrylic silicon polymer was included in the charge of electronic-parts 
lumber so that I may be understood from the above result making the effectiveness which can 
raise remarkably the preservation stability of the charge of electronic-parts lumber, and raises a 
photoresist discover was checked by adding a dehydrating agent (component C). Moreover, it 
was checked that the obtained photo-curing object has the outstanding thermal resistance, 
transparency, adhesion, specific inductive capacity, etc. in addition, if this effectiveness is made 
to contrast with the result of the example 1 of a comparison mentioned later, it will become still 
clearer. 
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(Production of the charge of electronic—parts lumber) The charge of electronic -parts lumber was 
prepared like the example 2 except not adding a dehydrating agent as compared with an example 
2. That is, the polysiloxane solution 1 (solid content and solvent) 318 weight section, the acrylic 
silicon polymer solution 1 (solid content and solvent) 60 weight section, and the photo-oxide 
generating agent CD1012(Sartomer make) 3 weight section were mixed to homogeneity, and the 
charge of electronic-parts lumber was obtained. 

[0090] (Assessment of the charge of electronic-parts lumber) A photoresist, preservation 
stability, etc. were evaluated about the obtained charge of electronic-parts lumber like examples 
1 and 2. Each result is shown in a table 1. Since the dehydrating agent was not added in the 
example 1 of a comparison from the comparison with the result in an example 1 , it was checked 
that the photoresist and preservation stability in the charge of electronic-parts lumber are falling 
relatively. 
[0091] 



[A table 1] 
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[0092] After carrying out the spin coat of the charge of electronic-parts lumber prepared in the 
[example 4] example 3 on 25-micrometer thickness copper-clad polyester base material (50 
micrometers), it prebaked the condition for 100 degrees C and 10 minutes, and the resist film for 
etching of 5 micrometers of thickness was formed. The pattern mask (the minimum width-of- 
face pattern: 2 micrometers) was carried on this circuit board protective coat and with the high- 
pressure mercury-vapor lamp, ultraviolet rays were exposed so that it might become light 
exposure 500 mJ/cm2. Subsequently, the paint film was dried after developing a part for an 
unexposed part using MI8K (washing clearance). When the pattern configuration of the obtained 
paint film was observed using the microscope, it checked that the 2-micrometer pattern which is 
the minimum width of face of a pattern mask was formed with sufficient repeatability. Moreover, 
when solder processing was performed, especially deformation or breakage were not seen about 
a circuit board protective coat. 

[0093] Subsequently, after carrying out the spin coat of the charge of electronic-parts lumber 
prepared in the example 2 on copper-clad glass epoxy group material, it prebaked on 100 
degrees C and the conditions for 10 minutes, and the thin film of 30 micrometers of thickness 
was formed. To this thin film, through the film mask for a test with which the hole pattern whose 
diameters are 25, 50, 75. and 1 00 micrometers was formed, ultraviolet rays were exposed with 
the high-pressure mercury-vapor lamp so that it might become light exposure 500 mJ/cm2. 
Subsequently, using the tetramethylammonium hydroxide solution (2.38 % of the weight of 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.eiie 



2006/12/25 



http://www4.ipdI.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/12/25 



JP.2000-298352.A [DETAILED DESCRIPTION] 21/21 V 

concentration), by carrying out dipping at a room temperature for 1 minute, the development was 
performed and the base material in which the insulating layer which has the beer halt which 
results in a copper metal layer was formed was obtained. The obtained beer hall was observed 
using the scanning electron microscope, and the 25-micrometer beer hall which is the hole 
pattern of the diameter of min checked having penetrated to a meta! layer. Next, the copper 
layer with a thickness of 3000A was formed on the insulating layer which has a beer hall by using 
Anelva SPF-430H (NEC Corp. make), and carrying out spatter processing for 10 minutes by 
electrical-potential-difference 560V and current 0.4A on condition that ten to 2 Pa after a ten 
to 4 Pa initial pressure, and argon impregnation. After spatter processing, when the appearance 
of an insulating layer was observed, generating of a crack was not seen but it checked having 
good spatter resistance. Furthermore, electrolytic copper plating processing was performed, 
using a copper-sulfate-sulfuric-acid water solution (copper-sulfate concentration 2*0 g/L 
sutfuric-acid concentration 52 g/L, pH=1.0) as electrolytic copper plating liquid. Current density 
at the time of electrolytic copper plating processing was made into 3.0 mA/dm, and total 
thickness formed the copper metal layer which is about 20 micrometers over the whole 
insulating-layer front face. Then, it heat-treated at 150 degrees C for t hour. The Peel 
reinforcement (JIS C 6418) of a copper metal layer was measured by forming slitting of 1cm 
spacing in the formed metal copper layer, and making rt exfoliate with the Peel circuit tester 
from an end face. Consequently, the value of Peel reinforcement called 1100 g/cm was acquired, 
and it checked that good copper adhesion was shown. 
[0094] 

[Effect of the Invention] According to the charge of electronic-parts lumber of this invention, 
the outstanding preservation stability and the outstanding photoresist can be shown and the 
photo-curing object which was moreover excellent in thermal resistance, adhesion, electric 
insulation, specific inductive capacity, transparency, etc. can be obtained now in a short time. In 
addition, the charge of electronic-parts lumber of this invention also has about [ that it is a 
photoresist 3 and a thermosetting property, and it is possible to combine suitably and to also 
make it harden. Moreover, according to the operation of the charge of electronic-parts lumber of 
this invention, it sets for the application of the charge of semi-conductor closure lumber, the 
charge of semi-conductor under-filling lumber, the charge of interlayer insulation film lumber, the 
charge of semi-conductor protective coat lumber, the charge of liquid crystal closure lumber, the 
charge of circuit-protection lumber, or a flattening ingredient. The charge of electronic-parts 
lumber excellent in preservation stability or a photoresist can be used, and the photo-curing 
object excellent in thermal resistance, adhesion, electric insulation, specific inductive capacity, 
transparency, etc. can be efficiently used now. 

[Translation done.] 
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* NOTICES * 

JPO ami HC1PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing )} It is the sectional view of the package substrate (monolayer 8GA) in the 1st 
operation gestalt. 

[Drawing 2] It is the sectional view of the TCP semiconductor device in the 2nd operation 
gestalt. 

[ Drawing 3] It is drawing showing the example of the restoration approach of the charge of semi- 
conductor under-filling lumber in the 2nd operation gestalt 

[Drawing 4] It is the sectional view of the FCOB semiconductor device in the 4th operation 
gestalt. 

[Drawing 5] It is the sectional view of the semiconductor device with a semi-conductor 
protective coat in the 5th operation gestalt 

[ Drawin g 6] It is the sectional view of the circuit board with a circuit-protection agent in the 6th 
operation gestalt. 

[Drawing 71 It is the sectional view of the circuit board with a circuit-protection agent in the 7th 
operation gestalt 

LP.rawi.njg 8] it is the sectional view of the substrate with the flattening film in the 8th operation 
gestalt. 

[Drawing 9] It is the sectional view of the liquid crystal display in the &th operation gestalt 
[Drawing^ 10] ft is drawing showing the example of the etching approach in the 1 0th operation 
gestalt 

[Drawing 11] It is drawing showing the example of the etching approach in the 1 1th operation 
gestalt 

[Dj-awngJ?] It is drawing for explaining the relation between postbake temperature and a 

development property. 

[Description of Notations] 

12 21 Semiconductor device 

17 Charge of Semi-conductor Closure Lumber 

25 Charge of Semi-conductor Under-filling Lumber 

42 Charge of Flip Chip Mounting Lumber 

54 Semi-conductor Protective Coat 

63 64 Interlayer insulation Film 

74 Charge of Circuit Base Material Lumber 

82 Flattening Ingredient 

90 Circuit Board Protective Coat 

114 Charge of Resist Lumber 



[Translation done.] 
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Abstract of JP2000298352 

PROBLEM TO BE SOLVED: To obtain an optical cure object excellent in heat resistance, adhesion 
and electric insulating property in a short time and to ensure excellent shelf stability by incorporating a 
specified hydrolyzable silane compound and/or its hydrolyzate, a photo-acid generating agent and a 
dehydrating agent. SOLUTION: The material for electronic parts contains a hydrolyzable silane 
compound of the formula (R1)pSi(X)4-p and/or its hydrolyzate, a photo-acid generating agent and a 
dehydrating agent In the formula, R1 is a 1-12C non- hydrolyzable organic group, X is a hydrolyzable 
group and (p) is an integer of 0-3. The material attains an accelerated optical cure reaction, has 
remarkably enhanced shelf stability, is not blocked by oxygen, can be patternwise exposed and has 
thermosetting property as well as photosetting property. 
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(6) 

9 

-;lo-h*£, Xb^-Fffi, *-f>3-Fffi, 9 

v b9^^-bm, ^td&AisW'* * bmm<oft 
[0 03 3] oytmm 

xm*<D^m*um?&z£&x%2>. wxii isie* 

*^v-^>:/^;M£«*flH>T, Sg2 0 0-5 0 0 10 
n m«S* fcOTtt*^, 10 0-200 

OmJ/cm 2 i&SJ:^CC*RPJ*"reC4!:*sr*^. 

c©/s£~>^x#£/rbT**K 

[0034] * 

mi-m&mmA^n^thxitmm^mk. 1 

0-2 0 0 Q C<D«8Hrt(DiaSr. i^l20m $ 
56c#x h^~#^SC£CcJ:?K *IMbHJ6«: 

aT)i^*f&) zmmitz&x. ^wmvkpwt^ 

1; 5 K*tMB«K:*5l»rtt. 2 5 0 °cu±<d 

m>mm.x<D#x f ^ - * fr—mo&mx & o /c tc& 

[0 03 5] ccx, mi 2*m^x, ^b^^ 
frccoi^rjiOSPfflccsftWr*. Hi 2 6*. WP*k:#x 40 

f^-^sk (#x h-<-^B#nii«6 ofrx—m %m 
-oXmLxfo*). mmicmm$mc^x<DTmmm& 

»»r 4*iw* 1 comfrnxfr *) . ^-=i-**jbi> 

T&D, WC7^>&X^X2 5|im/2 5|im© 
Xh7^tt©7*h7Xmit, 2 0 0mJ/c 

^ («gis*%) ^ffl^rii^ur^^o 112© 
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p«,^2 : mtmvmw* v 9&'P* * 0 , MI BKCC 

[0036] ©#SM 

m^iBSffitm^ e>» 6 ti tm<o 5 %tts« 
li^ci^i^ coi^ii, 5 %mmm>u 

mx$tj;^m£i&$>2>tc#>X$>& 0 —-ft, 5 0 0*C£jfi 

tcmm 2 ft &m&& $>£tc&>x&& Q vtcha^x. m% 
x^s <k d mf%:&& h , ytmtmcD 5 %ms^>ss 

(^S^H^MSE) ^2 50-45 0°C(D®HrtcOffi 
itl>Ci^UD»tl<\ 3 0 0-4 2 5°COSfflF*3 

[0037] ttc, m>^m&mmi&hm%ft&3mit 
m<Dtmmm (mwmi 0 okHz) *2. 0-3. 5 

m^tB&»^<DflBS*siaSK:©JIB $ ft £*§i^£> ^>/c^> 

r^>o. 3. h^m^t . mmwm%:&^< 

<DJ±Hm^ <^S^1 00 kHz ) £2. 0-3. 3 CD 
iBfflrtO!><iiT6Ci3&s«fcO»t5U< . 2. 0-3. 0 

[0038] s/c, «^asifla*m^6»e>tis*8?<fc 

^<D#migtn^£ 1 x 1 0 14 - 1 x 1 0 17 Q • cm(Dm 
m&tn^n x 1 0 14 Q • cm*Ii^i, %MMM 

mm$ft&m&&$>z>tcisbxfo*), &mm*M& i * 1 

tm<Dmm^Mmc mm $ft& $>z>tc#>x$ > z> 0 
vtc&r>x, mimm&t, mmun<Dmmt<D^> 
x^9i»w*6, ytmm<DfcmmnM* 1 x i 

0 1S -1 x l 0 17 Q • cm©filrt0iiit4Ci^J: 
W£b<, 5 x l 0 15 -5 x 1 0 16 Q • cmCOWmn 



n 

tyKDmBmm$k*o. 1 x i o- 5 -i ooxi o- 5 /°c 

&mBm&%L&o. i x i o~ s i/°c$mt%:2>£. * 

*»^&s*sfcae>r*o, mtemm&i oox i o- s 
/°c%m7LZ>£. mmjj&m& v ^-r < a o , hub*** 

{m<DmmwmwL* o . 5xio- 5 -5oxio- s a 

- 5 -30 X 1 0- 5 /*C(DMmfa<DMt-?&Ztfrght<C 
m<D^mmm ($I5 5 0nm) 0%«±cDffii-T 

awttwsTi/r. ^»*»±fflt*» 20 
*4^<d/b j^ofira $ ft £ fc#>r * 
im<Ditmmm (ii5 5 0nm) ^9 o%&Lt<omt 

■T4C£*y:*>»*b<* 9 5%6U:©«litSC4^ 
[0 04 1 ] [fg2 CD^^IU *fM8<D3S 2 <D%M8B 

^io^M?f^r^>am^ D a D fflW*4^:^ttM 

GA) 1 1 CCfcWilKffierc**. Ttttoft, 

1 2 ^^$n/cffiiSM«(DffiOC, $ 
[0 04 2] CCX\ ^3«^±ffl»«4©ffl3ftCC«, S£ 
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7&, «tt3W*t>±ic, ^5S^**# 

&x%& 0 ^vtr-zsmmi i iciovz^m&m 

&fc#>, JS B 6 <D*#-^^^<7>« A £ &g K± 
^BJtt^cMtiT I > £ /c#> . ^>f^>^7^f 1 

[0043] ft**. *^om^gP D a pffl«f4^*^ft^ 

wta^s^o. ooi-o. 2nm<r>mmn<D 

(a)^io ommmcttLx. o. 

t^m»m±mtm 1 7 owta*** l < ®»-r £ c 
**fmitJB*f*4 1 7 <D®mmm 

j^ietejz&^&mwmffitcttisx, mm<Dm^}^ 
[0044] [^3 <Dmm&m] ^m<Dm 3 <rmm 

• : P 2 1 S«2 2 ^>7°2 3l:/rlt7 U 

v y°W<c£ D Htl«Mb/cm. ^«»*^2 1 t. m 
«2 2i<DIH6c. *^cD^^P D a D ^Mf4^^«0, ^ 

H 3 *»©l^KffiMf4«tt^M L/c* 



(8) 

13 

mwr >#~y -< )vmun 2 5 (o^m^mm *m-?m x 
[0045] c cx\ ¥m#TZs#- ? a )mwn<Dm 

5tt, «*fct a^«BSB**JPl/ , r, teS^i 00- 
5 0 0 0 c p s (ffl$3U£2 5 °C) (D«fflrt€HBtclH9K 10 
L,r**K *»f*3R^2 1 **2 2iOIH<DIB» 
(MS 3 0-1 00 M m) SC. ir>f *^>1*-~-£ffil>-C 

«C, #!UK«^^f**?-2 1 &ifi(Hl/Ct> * 
3W**F-2 1 *j<fc#MR2 2 <h(DmoMimS«|g(C«SEg 

T>#~? 4>\smtt&2 5±Lxffl8isttm^ torn 
ym^mmhx, mmm-t2 i 2 2 ^ora 

JBbft3&s6*9l*ffi*Bi?l'rSi, 03 (a) CC^*T«fc 

mm 2 6 %±mmicmm u , 03 < b > k^t <t 5 30 
#T>#-y 4 frFimnz 5i^ 0 X^r, 03 

(c) CCS**\fc9fc:, *«*BU2 6«rT;^y**l!fc* 
Lt, *3W*T>^7-#Jl/flBtm2 5KSSP^&c, ^ 

^»t*tt2 5tt, 7^>/^-X=2 5/2 5 /im(D 

^t>"C\ 03 (d) CCSrTJzSfC. ^aWHR^-2 
l©Ay7'2 3^ It2 2±©lI2 8il^TI>J: 40 

cccfcD. ^fts^f 2 i*^a6"rs4i*>cc. ^mwr 

>^7^l/ffltm2 5^13tt, *3»ftSt^-2 1 
«E2 2t©HB©BBlK:, BdB*l<*aiS**C4 

5 8, *6*i;a>*WfcLrc**ft:», ¥»f** : ?-2 1 

u&t^ ^fcr>#-y 4 )mmn2 5*^cc* 
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[0 047 ] ft*, *&m<&tmftTl'#-7 ^ JWB*f 

*42 5<DMimt^o^rADWiicctt9rr«&. 

yi/$~~y 4 frfmtn 2 5 ®R3fe^+#&*&^. * 
^a^^o/ciltfe, 7 0-2 0 0°Ct 

K<E>fiBrC, 1-1 8 O^CD^relMT^Ci^ctD, 

<*6*e, ^W*r>y-^^^«tm2 5 4uc. MS 
ft***. ^^XX^^^m #*-te£ 

>**Stf3W»Wfcfi!E^ 3- 

( a ) f&ft i o o mmm^tc n , 0. 01-101 
mu<ommnxmmvx^< c t&fts ccdj: 5 

*\ 1S2 2 £¥m#m=f-2 l £D^5S«^a>M^J: 0 

mm&%mt£t)te^mmftxzij>,mft j p. %m^^m^ 

^Ci«lk Ctl6* <A> mfttCMVX30^ 

[0048] [m4<ommm ^mm<om4<Dmmm 
mu, m 1 (ommmxtb zm^mshmwm & y v * y 

* v y^mmttHtcmm v tcmmmx& . 0 4 
mL%:&hmm-?& 0 04 (a) - (c) >^ 

* ^ ^*^fflM*44 2 e^t**ft^4 6t7'J? 

T\ 04 (a) CC^lTcfc^C, *i^4 6mi- 
€>**4 3 CD^S^fCC y y y ^'^ ^ ^^ffiW44 
2^Xfc'>a-^-fW^ait^, ft*. 7»J? 
v y°mgmtttU4 2 *^>#>y 4 )iJ±mc&f&LXte 

C> 0 04 (b) 5C*T<fc^^C, f 4 6 

5C4$WS^>^4 5i, iS4 3iCfct«l»4 4i^ 

g^SM (0^i±T o ) &m\*K y 

fM^6^EP4 8^T^CC, ill I 2 0-3 

00°C, j±7tf5-l 0 0 k gr f/cm 2 , 2-60#(D 

A'>7*4 5i, i#4 4i^li-r^Ci^ 
^ti^04 (c) ^c^epr J: ^ ^ciiTfeT Sci 

^> 0 i:^, *i»WCC, 04 (c) ^TJ:^^, 

ft SttO^C^F C O B*iftgf4 9 *«SET & Ci^ 

X%% a 

[0049] c cx\ y y ? ^'^ ^ ^^ffltt*4<Dfflii 

^tra^/c 0 ^(Dtctb. muxmm?&&m&&*). * 



(9) 

15 

SSI MBfefrc«v K£fc§WfcUTt>fc(r>fctf>. ffiK* 
ii*I : F4 6W^>7'4 5i, »«4 3CC:festt£ 
^ 4 4i (DP^C?>ea^t)ii^^fi$t Uciltfe, SIS 

sew:, #mm<Dyvv7° 10 

i#f^4 6 (a'>7'4 5) & % IS4 3 (i*4 4) 
4 6 *$<fctf»R4 3 (DB»cDflHffi^ral3^6*RSI*'r S C 

r , 7j» y y*msmmAA 2 (WH8Mfc»«\ w& 

CC^F*$^ * I > C £ #» 6 , FCOB^if* 

S14 9 ccfec^r*JH8as*fi«tt«:»*c 20 

[0 05 0] *^(Dm-?-gP n D a fflM*4^^ u * ^ 

* ^ :^*JB*tt*4 2 CCftflJ-T S*§£\ - ^ $V14W>£ 
Kfi^SC^^Kfe-oSa^ 4 0£0. 1 - 1 0 v o 

l^cDftfflrtraap-r^ctfcjfSL/m concern 

it#3gfg£fe#sf#6*U (^>7'4 5, 

44) H(C*5l^r^3-h*SIStS'&^Ci&<, ^> 

^4 5i«#4 4i©B^ £Dffi^««ffiia«£f§& 

mmx* H5*#&L&#6«93-r£. 05 (a) 

«MtLT»flELfc*»»«BW5 4tt**»ft* ; F-5 6 
(OTPffi0-C&£ o ttfc, ^pft^x? T 5 2 
^gt54££k£C, #-YV>^^>53&£J:9, 

mwm^s etcmftstix^z* t/c is (b) 

05(a) Q«#lfc*cg|-C*> 0 , #^«»^iF5 6 CCfc 40 
^ ^> lie 5 8S5#£7Kf®'C*&a 

[0052] c cr, ^a»(*ffiBfflttS(Z)ffiSfecc«. m 

<fc 9 *fe U 0 v * £ 1, > BW ISJ&WWr £ & 

jsttfsK*, ¥~mi**y x7 7 52 <z)tf ^«*4r is y ^ 
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/c^<D«#mcMtlT*5D, 05 (b) K^Tc^C, 

mmt*m* 5 e omffi 5 a #niRfi < n w s # £ c £ a* 

[0053] &*>\ *»|i<D««PDffl»»*^W*« 

Kffl*mcc«m-rs*i^ ¥^^@^o. 001- 

4 ©iff fcJKi§£ffiM $ t/c 0 , ^a»^tt%is^/c 0 , 

^^{SSM5 4#^*^S J f5 6CD»^ 

[0054] me<r>mmmmi ^mMcomeco^m 
mmun^mmvtcmmmmx^^ i6^#n^ 

F7y^*lHRe 9CrtHJftXS*S-r Bt*0, 06 

(a) -0 6 (d) ttC^A^OJMfrhMf&ZftX^ 
*"T. 06 (a) @K»*6 OCDaffi^rtjUl 

(b) L5I^SK6 OCDPfffiCC, — It, /¥§ 1 
0/im©rtI»^->6h 6 2£S»rr&J:5K: 

3 . 6 4 %mffilC%:ti^timf$ VtcWM%m~Tmx$> 
So #(DH6 (c) ^<>^^ ^ JI/A6 5*/TLTK* 
-rsciicj:^, ^gPp a D ffl»»46 3, 64**Wt3 

146 3, 6 4CC»urSsm**JS**-J"4Ci«:J:0*W 
i fcS ^SS^t^D^W^ 6 3,6 4 L 

(d) mmmrne o&mmic&mzntcmmmmm 

cr>F*3HllII8^^->6 1 . 6 2*5^0*1188**6 0^3 

S 0 CCDXJb-^-^6 7«, Fy^ffll^, 
Ccf¥J5SE-r^ci*5r#^o ^c*>\ 06 (d) 

[0 0 5 5] CCt, SPa*fi»l«©fl3^C«, 

o^ottffih, co5%mmtm<Dx.#*ismmmm 



(10) 

17 

«fi)S6 3, 6 4lt B»»3#2/*m«T<D 

^cim^ s?vah un * m m 

mmmmmMcmm-r^m^, ¥Jgtre&fl*o. 001 

urn- 2 0 nmoyf&^ik^AfSL^'py 4^-*W3W&%> 

[0 05 6] mi (ommmmi *mm<on 1 <omm 

H7*#JHUa^6»Wr* 0 B7 (d) 
BK»*tJB7 1 iiBAjr->7 2i^6i^ti 
fc^Pi^ TABf-77 0 CDMjtXIM £>frr LIT;- <o 9 , 
Ml (a) -07 (d) <D40<DXg^6»^SStiTl^ 30 
£ c a-T, 07 (a) B % -Wilt, m*>6ttSBIS 
/^->ffillM7 3CD±^C, fg 1 ©iMIt^) ^>m+ 
g^pffl«f4^0r^Mffi«f4 7 4 £ urSH ufctOR* 

stai-^ > & & s » (a 

m^r 9 ) ^§caWU\ ;X<DH7 (b) 

0r$>£ o WMW:«, TABf-7 a fflO@lSitt7 1 
6C*$^S^H*aB» (^>F*«#77) tc«^f4 
«Rf7 43&s*B*ia4<fc^{C7* h7X^75^/rt 
^<Dffi£>a$^7 1 ^B^SfcO'C&io ^<DH7 
( c ) HIMK*ffl«*47 4 (D*K*3^*T^* 'J 
attSIi*StHt?»4. Tfctofe. TABr-7' 
7 0OHSg*M7 1 CC*5^67\^#SP^7 7 *Bf&L, 
TABf-77 0«C^NW**^ (0^it"To ) £3ii£l 
fcflteGCfc, TABf-7*7 OGCtettSIBIKSt* 7 1 CC 50 
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5fft^tCi«t^o ^©^0)17 (d) tt, @ 
IS^^->fflW)g7 3£^£->^bU BBg^£->7 
2£*f ^H^TARy— ?*7 0*«^L*c*fc«£* 

2 St. #>o#U/tD, /o:/£»j^&x«*»j&k# 

[0057] cct, -Km^T AB^-y^m<omm 
ccb. «*, isnwts^wtacxD^u^s fjrwjb 

mftx^&tc&TAB^-y*m<D^Mtttctetf&F:m 

[0058] [^8(dh*^] ^m<om s<om^B 
mcmmvtcmmmmx$>^ 0 mszmmviz&^mm 

^tfflit, T«fb«8 4i-r4xs«*^-riar* 

£t\ H8 (a) ^"Taf^^^— >8 
ti/c-SS 8 0t^Il /eg . @8 (b) tC^-Tcfc^CC, 
¥±fi^fb«*48 2^:li^o CCDtfc«t\ ^MbM*48 
2^^EH8 3CC^T^F6jJ:0^MM*UT, ^«{b^1f 
-So ^X^r. 08 (c) to^T<£^C, 

T 0 ) zm^rwmb. mm&^ffite^mms a ±? 

& 0 Uod^t, 08 (d) SCtk-TJ^C. ^ffl^fbM8 
4±CC»IH»ttlt«8 5*8WL/^tB^"Cfe, Jin*6ttlR 
8 5iJ?#t?*0, J: or, JiBI«M»il8 5<D±CCS6 

[0059] c cr% ¥>&imm<Dmmic&, se*. * 
u^o^e^u^^ Fmmmtz. turf 
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t^Cim, #X^~#"T 7 0-2 

TOA^aswtt* (a) ah»i oommmmisx. 
o. i-5 omsgpsuo-r^ct^SfSLi^ coj:^ 

^*^K^i^*«»*SBai-r S C £ cc J: D . Wfctt 

[0 06 0] [f90iifl] *»WG>»9©»KJB 
*->£HB«W£*fcfc*BK»« (FPC) <DUm 
SMUT*. H9«, 0»rt#-> ) 20 

-Ctt, mSS«S9 1 ©JtJSW:. *f|nj««9 5 , 9 1 

KTABf- :/9 2KS»3*lfctt»r\ 0&SSK9 1 

BK«S0Mt9Ott, »l«9 1©«Stf^^\ HI 
g§»«9 1 tTABf-^9 2 icDSiftaSffeJ:^^ 
#3^9 3 iTABr-79 2 i(OSStftffi»f5Coc^r 

[0 06 1 ] c ct\ m&mmmmmmmommaz. 

Set. 3fc8Mt§S<D# 'J ^ FJMitIB*>T * U ^gJIi^ 

aeti, — jBi8fta©r^y^««inB*, bmsbw 
(omm&mummmmt. mtmiRQ 1 commmx$> 

W4^ #&l£^J*JBi>Ti>£fctf>* *«T. 



#132 00 0-2 98 35 2 
20 

[0062] &4b\ *^B9©m : ?-gPiSiffl«*4^0^*« 

?WK**«>A:0, **C>tt* BPS«t«SM9 0#^B 
S»® (FPC) 9 1 CDHXtt^fiStt^f^i^^^i 

WHt-T&OSO. 001-0. 2Mm 
Q^y^tSH^ n'A^ilt, 5>iPM 1 0 0 0-1 
0 0 0 O^z-^S^'i^^'i 3->«r v 
^ti^n (A) js3E»l 00SSgP&fcD, 0. 1-50 

aa^ftffiwrssjjo-r £ c t ic x d . m^mmwmm 

VX. H^IStt^S 6{c|Sl±Sf 
[0 06 3] [»1 0<D*JBf#S] #J%9i<DSl 0<D* 

01 0*#MU&#6SWTr£p 010 (a) - 
( e ) tt, ^^Ix^y^Ue/X hfflW^^T. 
*aW*3R^9CcteWSKIB^^->l 1 1 ^M^lT^T? 
a^-TBt^^, f^ct)^, 010 (a) OCtS^J:^ 
CC. »«1 1 2±{C«BSnfcaMtl 1 3«rffl«L/c 
1^ 010 (b) CC^-Tct^tC, ^§m<o^miL^y ^ 

>t?\st>x bmum i 4 ^ i - 2 o m mcomzitmm 

T^o 010 (c) &tirrf<£5&C, ^^->^ 

x^i %^i l e^^^-ymytLtc 

a. Hio (d) cemt* <£5&c, r^yiti, ^> 
^>^ffl^^xM i 8£B/a-r&o x^^> 

^ffib>>X h 1 1 8Pe1JCSffil//C«#l 1 3*I??> 

a^o, **c*b. ^o^^^ur^m*«M (Am 
mmm) tLxmm-r&ctbxzz* seccK«^ 

^->l 1 ltt, 2»»1 1 3^il»o#, *sc^« 
[0 06 4] c c-c, Uv 1 ^ hffltt*4om^tC«, se 
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sm^-yi i i ct^r*. 
MMi7 7Xvitt^inti^i(,^»fc* io 

[0 06 5] 

**tr>5>fb£** WIK, (3- (3-^^-3 
-4* + -fe^>^ h+t') y'W)V b f Jih^^>7» 
(A)^lOOHWcl 0. 01-101 

^A^^r. (A) JEK^l 0 0WBK*fcD. 0. 1 - 
3 0*«»O|gHrtr8aD^*^v *5l»U: (A) 
©fc FP + ^XO-SS* t ~^h+>-^^^— ( t 
-BOO VSiS&ZZtlcjzK), ^SX7^>^P 

[0 06 6] 

&#e>«?ij-r£«, 0i i ssjmffi i 2 o^t^^n 

2 3 iOlHCCiKSl 2 4«rSEA 

*»tL/"CaWEUfeiKaa5^S« (LCD) 1 2 6Q~~ 
«CC*j^SWrffiH^*4 0 40 
[0 06 7] C CT\ *fl»Jhffltm<D«*tC«, tte 

«C#U *»9iC!>}Rft»±fflttS 1 2 5tt, ilvXWR 
12 1, 12 3 cc»^sa**cc«tir*j t) . «tl/c?g 



ftH 2000-298352 
22 

f4l 2 5B, <fcW*t^re&D, MUl 2 4 0CBSM 
2 4«C»LT:^tffffl*#**Ci36Utt 
[0068] ^c4b\ *»9J<D«^aBaffl»»*iRftW± 

fBtmcci&Br&ig* «m 2 4CD«±tt*jft»cc 

2 1,12 SOIBOlBHW^bLttC^^CC, iJ5X\Z 
-Xm&hU&^-V- 1 2 7^»lt^< Ci^ 
W£ L/C*. 
[0069] 

[0 07 0] [£ttttl] 

h'j^F^W7> (80. 0g k 0. 5 5 8^1/) 

S»gS*^8 x 1 0 s S * cm-^^ft^M 
(16. 0^, 0. 8 89W) t*JRSLfc», OA 

6o°a 6 mm<D^&xmmmn-t& c £ &c ^ o , 

*t/c 0 *l/C, «RW«CHJB»«:2 2««%CC9B51/ 
/c, ;#2fc9J(D (A) j&^&&#y^n^>£#3r-r 

fc. y ^a+1t->^® Htoi>T v GPC^: 

i5 0oa»5i4W6ftft: B »6hfc 
#y^a*if>»«i (2 2ii%ii») 100ms 
gB^>/cD, (b) jssdiur, %mmm 

tt», CD 1 0 1 2) *0. 7mSgP£, (C) lSS»i 
»JBaBiUr^x^^*+1f> F>^:0. 0 1 MS§P 
[0 07 1 ] (m^^D a pfflW*40S«) 

( i ) imim 

^n-ens*s^ i oomj/cm 2 (mmmm i 

#) , 2 0 0mJ/cm 2 (MWW^2#) , *5<fcC^3 
00mJ/cm 2 (JISS*«fBI3#) «ttt*<t^tc. 

?m<m m) m<o ^ >^T^mBE^m^ > ? (2k 
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®: 1 00mJ/cm 2 im mm<DmM% > Zifi 

0:20 OmJ/cm z Sm WtJS<D^ffl^ * 

A : 3 0 0 m J /cm J im 8Mfc$I<D*ffi# ? 
SCO, 

x : 3 0 0mJ/cm 2 lffi, l?ftM<DS!ffi£ v 
[0 07 2] ( 2 ) mm® 

5 0nm^^aiiif (T/%) £fC/EU #6*1 
* 1 ^CtS-To 



O : 3£3«*fc*9 $%&Lk<Dmx$>&o 
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